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Excerrr Froa toe CoNcressionan Recorp or Marcn 4, 1965

Mr. McCreLLan. Mr, President, the President of the United States
has submitted to the Congress a “Report to the DPresident on the
Management of Automatic Data Processing in the Federal Govern-
ment,” prepared by the Bureau of the %udgct, which has been
referred to the Committec on Government Operations for consider-
ation. The report contains a number of recommendations for legis-
lative action, along the general lines of a bill, H.R. 5171, which was
approved by the ITouse of Representatives and referred to the com-
mittee during the 88th Congress.

In view of the interest that has been manifested in this report and
in the proposed legislation, I ask unanimous consent that the report
be printed as a Senate document for use by the Committee on Govern-
ment Operations, and other committees of the Congress which have
an interest in ADD procurement, operations, and management.

The Vice Presmexnt. Without objection, it is so ordered.

o
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LETTER OF TRANSMITTAL

Toe Wurre House,
Washington, March 2, 1965,

The Honorable the PRESIDENT OF TIIE SENATE.
The ITonorable the SPEAKER oF THE HoUSE OF REPRESENTATIVES.

Sirs: The use of automatic data processing equipment during the
past 10 years has contributed significantly to increased effectiveness
and rising productivity in governmental operations. The electronic

- computer has enabled the Government to carry out programs which
otherwise would have been impossible. Better and more economical
services to the public have been achieved through the use of this
equipment.

Government policies with respect to the acquisition and use of auto-
matic data processing equipment have been a matter of interest to a
number of congressional committees. In 1963, in response to a con-

* gressional request, President Kennedy directed the Bureau of the
Budget to undertake a comprehensive review of this subject and to
prepare a report to the Congress. This study is now complete. The
suggestions for improvement outlined in the enclosed report have my
approval. : '

I have requested the Director of the Bureau of the Budget to work
with the interested committees of the Congress and with the executive
agencies concerned to assure the most economical and effective use of
this highly important area of management. :

The Bureau of the Budget at an early date will set forth, in a cir-
cular, specific Government-wide responsibilities of the Bureaun of the
Budget, General Services Administration, Department of Commerce,
and Civil Service Commission, to carry out the recommendations con-
tained in the report.

Sincerely, _
Lxy~poN B. Joinson.

IIT
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LETTER OF SUBMITTAL

CoMMITTEE ON (GOVERNMENT OPRERATIONS,
U.S. SENATE,
: March 4, 1965.
The ITonorable Husert H. ITuMriirey,
Vice President of the United States.

Drear Mr. PresioenT: I submit herewith a “Report to the President
on the Managem_.ent of Automatic Data Processing in the Federal
Government,” prepared by the Burcau of the Budget, which has
been referred to the Committee on Government Operations for con-
sideration. The report contains a number of recommendations for
legislative action, along the general lines of a bill, ILR. 5171, which
was approved by the House of Representatives and referred to the
committee during the 88th Congress.

In view of the interest that has been manifested in this report and
in the proposed legislation, the Senate authorized the report to be
printed as a Senate document for use by the Committee on Govern-
ment Operations, and other committees of the Congress which have
an interest in ADP procurement and operations.

A résumé of previous actions taken by the Committee on Government
Operations in the 88th and preceding Congresses is set. forth in the
daily Congressional Record on September 21, 1964, at pages 21677
through 21684. =

Sincerely,
Jonrxy L. McCrenran, Chairman.

v
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INTRODUCTION

In the short span of a decade, the electronic computer has had an .
unprecedented effect upon the conduct of Government. activities. Use
of this equipment has enabled Government to carry out programs
never before possible, and it has facilitated the provision of services
more effectively and economically, thereby contributing significantly
tothe rising productivity in governmental operations. i

However, the use of the electronic computer has created a variety
of problems. Some of these have been successfully resolved; others
are still matters of concern. In order to aid in the solution of cur-
rent problems and those that may well arise in the future, a compre-
hensive study has been made of the management of electronic data

rocessing activities in the Federal Government. This report is based
argely upon that study. :

BROAD USE OF COMPUTERS

No single technological advance in recent years has contributed
more to effectiveness and efficiency in Government operations than
the development of electronic data processing equipment. Most of
the important advances that have been made in such diverse fields as
space exploration, rescarch of all types, weather forecasting, and
atomic energy would not have been possible without the computer.
In the field of large-scale clerical operations, such as insurance proc-
essing, checkwriting, and the tax system, the computer has materially
assisted in producing major economies. Furthermore, the computer
is becoming increasingly useful to managers in solving complex prob-
lems involving interrelated types of information. T%e most notable
of these have been in military areas and in supply management, but the
use of computers to support advanced management techniques is be-
coming common in a broad range of governmental activity. Based on
results achieved to date, this latter type of use of computers holds a
potential of outstanding importance in the public service.

In addition, there is the largely untapped area of integrating re-
lated information systems that cross organizational lines.

Accordingly, it seems reasonable to assume that the impressive
advantages to the Government already achieved through automatic
data processing (ADP) are but steppingstones to the future.

- BIZE OF ADI’ OPERATIONS

The Federal Government is currently making substantial expendi-
tures for the acquisition and utilization of electronic computers. In-
ventory statistics * show that in the fiscal year 1964 nearly $1 billion

Lt 8ee 1964 Inventory of Automatic Data Processing Equipment in the Federal Govern-
ment (July 1964). Superintendent of Documents. & fauip ) °

1
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was expended for this purpose, and some 54,000 man-years were uti-
lized in the operation of 1,767 computers. This number of computers
is estimated to represent about 10 percent of all the computers in the
Nation. In addition, however, estimates indicate there are at least
an equal number of computers used in the Government that are ex-
cluded from the inventory because they are employed primarily in
unique military nl{)p]i(mimts. Further, there is another group of
equal size operated by contractors who perform work for the é}ov-
ernment. on a cost-reimbursement basis.  The magnitude of the ex-
penditures itself provides sufficient reason for assuring that proper
attention is given not only to the cffcetive use of computers, but to
economy and efliciency as well.

PROBLEMS

The extremely rapid exploitation of the computer which has been
evidenced in the F oéeml iovernment has not been without problems
involving almost every aspect of acquisition and utilization. The fol-
lowing examples illustrate the problems:

The diversit [y of ADI* equipment and its use under varying
circumstances has raised questions as to the appropriateness of
general policies and guidelines applied uniformly to all ADP
activities.

The great range of possible computer applications—that. is, the
data processing problems to which the computer may be applied—
makes it necessary to develop means for selecting those applica-
tions which offer the greatest return. Some applications produce
distinet advantages while others are marginal at best.

The tremendous effect of system design on the efficiency and
offectiveness of computer applications makes it desirable that
means be developed for assuring that techniques of high quality
system design are utilized. The problem is compounded Ly the
fact that designing systems involves an evolving technology that
calls for a high degree of individual competence applied to unique
situations.

The selection of equipment requires extensive knowledge of the
use for which the equipment is intended and of the performance
of available machines. In making the selection, procedures are
needed that are not overly expensive, lead to the right choice, and
encourage competifion.

‘The high cost of computers requires that, wherever feasible,
machines already a\'&i]ai)le within the Government be utilized
in lieu of acquiring additional capacity. There are, however,
many obstacles - some technical and some administrative—to the
optimum utilization of machine time.

Contracting for computers is made difficult by the lack of stand-
ard characteristics of the equipment, the more or less intangible
nature of supporting services trl)mt are required, and the need for
timeliness in the issuance of contracts.

Decisions on rental versus purchase involve problems of pre-
dicting the economically useful life of equipment under condi-
tions of changing requirements and technology as a basis for
determining whether the costs associated with leasing will exceed
the costs associated with purchase.
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The disposal of excess and surplus machines creates problems
that will grow as the Government increases its equipment pur-
chases. The problems involve questions of timing, responsibilit;
for choosing the best means by which agencies may accomplis;
their missions, and economic obsolescence.

Maintenance of equipment is a relatively new preblem. Rented
equipment is ordinarily maintained by the manufacturers. For
purchased equipment, policies must be developed for choosing
{)etween commercial maintenance procedures and maintenance by
(GGovernment employees. . )

The differences among electronic data processing equipment

-make the transfer of data among machines and systems difficult
and expensive. As in most expanding technologies, there are
problems of providing the resources for, and of achieving, a
satisfactory degree of universally accepted standardization with-
out inhibiting advances in the state of the art. .

There is a need for coordinating research and disseminating

findings. This need stems from the fact that much of the growth
in the technology of equipment and of data systems for using it
has been brought. about by the research and development work
arried out on many fronts and by many different agencies that
are eager to use the computer as a means toward accomplishing
their own missions, The problem of coordination, however, 18
basically the same as that currently experienced in other areas of
research and development.

The way in which contractors, performing work for the Gov-
ernment, acquire and use computers is important because there are
indications that the amount of work done for the Government on:
contractors’ computers is large. Droblems in assuring efficient
and economical use, particularly by contractors who are workin
on a cost-reiinbursement basis, have arisen because of the nee
for avoiding the usurpation by the Government of the manage-
ment responsibilities and authorities of the contractor and also for
avoiding procedures that would result in the Government’s acquir-
ing expensive equipment that would rapidly become obsolete.

The effect of the computer on Federal employment has been felt
in two separate directions. On the one hand, there has arisen a
continuous and urgent need for personnel in all phases of com-
puter use, ranging from competent key punchers, programers, and
designers of systems to managers who understand the potentiali-
ties and limitations of the equipment. On the other hand, in
many applications, the computers have made large numbers of
skills obsolete; this has brought a concurrent need for enlight-
ened personnel policies and advance planning to alleviate unneces-
sary hardship without deprivin t]?e Government of attainable
economies, The Civil Service C%)mmission has made a separate
study of this subject.2 Dased on the findings of the study, the
Commission has embarked upon additional studies and action pro-
grams which will concentrate upon four major problem areas:
(1) manning for computer operations, including consideration of

2“A Stody of the Impact of Automation on Federal Employees."' a committee print
prepared by the U.8. Civil Serwice Commission and referred to the Subcommittee on Census
ind »Gfowlvcélt'}l}lmont Statistics of the Committee on Post Office and Civil Service, dated

ugust 1964, .
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skill shortages and technical training, (2) upgrading the compe-
tence of computer-related personnel, (3) the impact of computer
automation on the job security of Government employees, and the
need to forecast and plan appropriately for this impact, and (4)
the need for keeping abreast of impending advances in the state
of the art of computer automation, in order to be able to forecast
the impact of these advances on personnel reqquirenients in general
and computer-related technicians in particular.®
The assignment of appropriate roles to the different echelons of
°  management in the FE({(‘!’HK Government is of great importance.
Some computer applieations, particularly those involved in ad-
ministrative functions, have a great deal in common and conceiv-
ably could be subject to greater centralization. On the other
hand, the more significant computer applications are integral
parts of agency programs; accordingly, rach is a unique applica-
tion and its management is n responsibility of those officials
charged with mission accomplishment. The problem then be-
comes one of improving the effectiveness and the economy of com-
puter utilization, both within an executive agency and in the Gov-
ernment as a whole. without derogating the proper authorities
and responsibilities of managers in the line.

MANAGEMENT ACTIVITIES TO DATE

Experience in the Government and in industry has demonstrated the
urgent need for management o concern itself intimately with ADP
activities. Because ADP is based on a new technology whose most
visible manifestation is equipment of an esoteric nature, there has been
a tendency to regard it as the particular responsibility of the tech-
nician. ADP applications, from the simplest to the most complex,
raise problems and require decisions that are the direct responsibility
of managers themselves. ADP may havea }ironounced effect upon or-
ganizational arrangements, the kind of work employees perform, the
conditions under which they work, or the type of skills required.
Furthermore, ADP can have have an effect not only upon the means
and cost of providing service to the public, but also upon the kind of
service provided. ADT applications that are primarily designed to
provide information can have a significant effect. upon the way a man-
ager makes decisions and upon the control he exercises over his or-
ganization, )

Accordingly, it is necessary that managers concern themselves with
all aspects of ADP projects including the determination of objectives
sought, the decision to proceed, the design, installation and operation
of the system. and the utilization of the end product. This requires
that managers obtain a broad understanding of the potentinlities and
limitations of ADDP, und_ of the work of the skilled technicians on
whom they must rely, and take steps to assure that decisions that are
properly within the sphere of management are made by managers.

The earliest efforts to utilize the computer resulted largely from
Tocal initintive and ingenuity. Significant contributions to under-
standing the potentials and problems in the use of this new technology

2 Bee cxhibit T for a more detalled discossion of ﬁie current and planned ADDP-related
nctivities of the Civil Bervice Commisaion.
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were made by these pioneer installations, As the use of computers
hegan to increase, various organizations in the Federal Government
began developing policies governing the management of automatic
data processing in order to facilitate proper use of the equipment and
{0 assist in resolving the problems that arose.*

The Bureau of the Budget has developed, or sponsored the devel-

opment, of, guidelines and policics relating to— o
(1) Studies that should be made in advance of the acquisition
of equipment ; . . .
(2) Selection and acquisition of equipment, with particular
reference to purchase-or-rental decisions;
(8) Agency practices in respect of ADP management; and
(4) Sharing of equipment. ) -

Tn addition, the Bureau (1) publishes an annual inventory of equip-
ment in the Federal Government; (2) has initiated and led a project
to test the feasibility of sharing exchanges; (3) has published a glos-
sary to provide a set of terms that will be commonly understood, and
a directory of training opportunities; (4) has established a special
panel on standardization (consisting of representatives of the General
Services Administration, Bureau of Standards, and the Department, of
Defense) to strengthen the Government’s participation in the pro-
gram of the American Standards Association; and (5) has created
the large Interagency Committee on Automatic Data Processing and-
a small council to foster the exchange of experience and to obtain the
advice of experienced agencies. By the budget review process and by
providing individual consultation, the Bureau has exerted an influ-
ence over data processing activities of the Federal Government.

The General Services Administration has negotiated general sched-

ules with equipment suppliers for the acquisition of equipment and
has published regulations governing the disposition of excess and sur-
plus equipment.  The General Services Administration currently is
extending the equipment-sharing concept across the country.
- The Civil Service Commission has (1) provided classification and
qualification standards for positions related to the operation of com-
puters, (2) provided assistance to agencies in developing aptitude
tests, (3) given assistance to agencies faced with employee displace-
ment problems, (4) sponsored and provided extensive training courses,
and (5) made special studies of the effect of the computer on Federal
employees.

The Burean of Standards in the Department. of Commerce has con-
tributed by conducting experimental work on the design and operation

_ of computers, by providing assistance in designing computer systems
and sclecting equipment, and by operating a Computer Service Cen-
ter/Sharing Exchange for the Washington area.

Agencies themselves are developing staff resources at intermediate
and headquarters levels to manage computer activities and to provide
guidance in specific policies. A significant aspect of efforts by indi-
vidual organizations has been the technological advancement of system
design and the conduct or support of research.

These activities of the various agencies of Government have materi-
ally improved both effectiveness and efficiency in the use of computers.

4 See exhibit B for a résumé of management activities. .
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An increasing amount of information is being assembled and used;
average hours of machine use are increasing ; more advantageous con-
tract terms are being negotiated ; the proportion of purchased machines
has increased sharply, with commensurate savings in rental costs; a
significant beginning has been made on the problems of standardiza-
tion ; and more of the searce skills are bein provided.

Nevertheless, the ever-expanding involvement. of the Federal Gov-
ernment with the computer—expressed in increasing expenditures,
numbers of computers, and personnel—and the effects of cortain of the
practices followed by various agencies have caused concern in the Con-
gress, in the General Accounting Office, and within the executive
branch itself. The General Accounting Office published a number of
reports which focused attention on ADP policies and management
practices. The House (Government Operations Committee sponsored
legislation on the management of AISP. The House Committee on
Post Office and Civil Service held extensive hearings and, after pub-
lishing a report that raised numerous questions, recommended to the
Pmsi(%ent. that a study be made of ADDP management. The President,
aware of the increasing significance of the compnter and the problems
raised, directed that the Director of the Burenu of the Budget under-
take a comprehensive study of the management of ADP activities of the
executive branch and make recommendations for such administrative
or legislative actions as may be appropriate.®

On December 26, 1963, the Director of the Bureau of the Budget
announced the beginning of the study and the creation of an Advisory
Committes composed of former Congressman Robert Ramspeck as
Chairman; Mr. Bernard L. Boutin, Administrator of General Serv-
ices; Mr. Manuel R. Cueto, vice president. in charge of electronic plan-
ning and development, New York Life Insurance Co.; Mr. Walter F.
Frese, professor of business administ ration, ITarvard University ; Mr.
Martin Gainsbrugh, vice president, National Industrial Conference
Board; Mr. J. Herbert Iollomon, Assistant Secretary of Commerce
for Science and Technology ; Mr. Dwight A. Ink; Assistant General
Manager, Atomic Energy Commission: Mr. Frederick .J. Lawton,
former Director of the Burean of the Budget and former Civil Service
Commissioner; Mr. John W. Macy, Jr., Chairman of the Civil Service
(“fommission ; Mr. Thomas D. Morris, Assistance Secretary of Defense
(Installations and Logistics); Mr. Martin Shubik, professor of
cconomics, Yale University; and Mr. David Z. Robinson, Office of
Science and Technology. Staff work for the study was under the
direction of Mr. Carl W. Clewlow. .Assisting him were persons
solected from Government agencies. During the study, Members of
Congress and represenfatives of Federal agencies and of industry,
labor, and professional groups were consulted.®

This report is based upon the results of the study. The recommend-
ations made outline actions that should be undertaken to bring about
the successful resolution of current and future problems occasioned
by the use of the computer in the Federal Government. These actions
are summarized below :

E8ece exhibits A, B, and C for an exchange of correspondence which led to thir study.
See also exhiblt D for u liat of actions taken by the legisintive branch.

¢ Sce cxhibit IT for the announcement of the utudry: exhlbit T for the prolect staff mem-
bers; exhibit J for the non-GQovernment organizatfvns consulted during the study.
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1. Modify existing Government-wide policies so that their precise
application in different kinds of operating situations is more closely
defined. .

2. Develop and furnish criteria to assist agencies in evaluating
whether computers are being used effectively. -

3. Develop and furnish cost principles to be applied uniformly by
agencics when computers and related services are shared with others
on a reimbursable basis.

4. Bxpand existing policies for the selection of equipment to pro-
vide additional gnidelines on () the preparation of systems specifica-
tions which are transmitted to suppliers when inviting proposals to
furnish equipment, and () methods for evaluating suppliers’ pro-
posals. '

5. Continue present policies governing the purchase or rental of
computers, except («) to include the cost of money as a factor in com-
paring alternative costs, and () provide for a general suspension of
purchase activity if a review of computer technology indicates that
superior equipment will soon be available, or if prospective excesses
of Government-owned equipment indicate that additional purchases
should not be made. As a consequence of increased purchasing in re-
cent. years, policies governing the replacement of equipment to avoid
unwarranteg long-term use, and the use of alternative ways for main-
taining owned equipment will be formulated.

6. Istablish a firm time schedule for the negotiation of annual con-
tracts with equipment suppliers, and seek improved contract terms.

7. Strengthen Government support of programs initiated by the
American Standards Association to achieve needed compatibility
among automatic data processing equipment and systems.

8. Giveincreased attention to the coordination and evaluation of re-
search and development programs in the field of computer sciences.
Expand the resources of the National Burcau of Standards to advance
the development of computer technology and systems oriented pri-
marily toward Government needs.

9. Extend Government policies on the purchase or rental of equip-

“ment, and on the use of excess equipment to contractors who perform

~ work for the Government (primarily Defense, Atomic Energy Com-

. mission, and the National Aeronautics and Space Administration) on

. cost-reimbursement basis, Include contractor-operated equipment
in intra-agency sharing arrangements. :

10. Develop and preseribe a Government-wide information system
to provide selected managerial levels with information needed to man-
age computer resources more effectively. :

/11, Continue present organizational arrangements and general as-
~signments of responsibility among central and line agencies, but
strengthen and augment the resources devoted to the management of
automatic data processing activities.

12. Propose the enactment of legislation by the Congress which
would (@) constitute an expression of congressional policy and interest
with respect to effective and economical use of automatic data process-
ing equipment, and (%) strengthen the authorities for the development,
testing, and implementation of standards; the performance of research
in computer sciences and the provision of advisory services by the Na-
tional Bureau of Standards; and the establishment of a revolving fund

( to finance arrangements for the joint utilization of computer facilities.
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MANAGEMENT OF AUTOMATIC DATA PROCESSING IN THE
FEDERAL GOVERNMENT

CHAPTER 1
DIFFERENCES AMONG COMPUTER INSTALLATIONS

Failure to give adequate recognition to the differences that exist
among computer installations has complicated the problems of man-
agement and contributed to misunderstanding. These differences are
due to variations in the missions of agencies using the installations, in

~ operating objectives, and in operating requirements surrounding the
use of computers. Also, installations vary in respect of the qualifica-
tions required of their staffs and the kinds of equipment that are used.

The purposes for which computers are used cover the breadth of
governmental activity. They are used to—

(1) Carry out missions, such as the administration of veterans’
benefits and social security benefits, management of natural re-
sources, regulatory functions, weather forecasting, control of air
traflic, and tracking of missiles.

(2) Perform such control functions as scheduling of produec-
tion, and review and evaluation of agency missions. _

(8) Conduct research and development activities in all fields
of science, and perform special operations. ‘

(4) Perform common administrative-type functions such as
those related to personnel, payroll, and accounting.

The kinds of computers used for these purposes valg in design.
They range from small desk-type computers costing in the neighbor-
hood of $50,000 to large-scale computers costing $3 to $6 million.

The availability of the computer to the user also varies. Some are
placed on-site, to facilitate their use by scientific or engineering per-
sonnel; others are operated as service centers, to meet the needs of
many users on a scheduled basis; still others are placed organization-
ally, to service a specific major program function.

Furthermore, the speed with which the computer must respond to
the data-processing requirement varies widely. In missiles tracking
and air traffic control, the response must be instantaneous (often
referred to as “real time”) ; for other requirements, the response can be
controlled on a scheduled basis according to the priority associated
with the requirement,

* CURRENT IOLICIES AND GUIDELINES ON USE

Policies and guidelines on the use of computers are at present writ-
ten in very broad terms so that they may be applied to a wide variety
of situations. While this has allowed differing agency requirements

9
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to be accommodated within the policies and guidelines, it has led to
misunderstanding and undue variations in ageney practices, For ex-
ample, misunderstanding nrises with respect to Jm policy on sharing,
which is intended to increase the use of existing computers, A]ﬂloug%l
this objective is desirable, the policy does not give sufficient recogni-
tion to the fact that certain types of computer installations (for ex-
ample, those which must be available for mstantaneous but intermit-
tent response) may not be susceptible to sharing, even though they
may have low utilization. Failure to give adequate recognition to this
fact tends (o brand such installations, by implication, as inefficiently
utilized, and unnecessarily involves them in the sharing program.

As_another example, there is a general policy requiring that de-
tailed systems specifications be developed as a basis for selecting proper
equipment ; that is, the data-processing requirements must be set. forth
in precise terms in order to determine the kind of equipment. which is
best able to meet. those requirements.  This policy does not, however,
recognize the fact that the extent to which system specificntions can
be set forth in advance depends largely upon the character of the oper-
ations to be performed. Hn research nn(s development types of oper-
ations or in service-center operations, it is often exceedingly difficult
to state the requirements with exactness.

NEED FOR CLASSIFYING COMPUTER INSTALLATIONS

The extensive use of computers for a wide variety of purposes sug-
gests the need for some classification of these computers in order to
provide a reasonable basis for making appropriate distinctions in ap-
plying policies. This classification shouLI reflect the different pur-
poses for which computers are used, the ditferent kinds of computers
used, and the operating requirements surrounding their use. In at-
tempting to devise some basis for classification, we have considered
the following: (1) types of equipment, (2) costs of equipment, and
(3) functions and environnent.

Types of equipment.—Ilistorically, there has been a tendency to
distinguish between computers used for processing business data and
those used for scientific purposes.  While this distinetion was reason-
ably clear cut in the early days of computer use, it no longer has any
real validity, because changes in computer teehnology have enabled the
same comptiter to serve both purposes with cquaf facility. (onse-

nently, this distinetion is having lloss and less significance. It is not,
‘Hmrefom, a distinetion that should be given serions consideration in
the determination of policies; nor are there other characteristics of
design which seem to be appropriate for this purpose.

("ost of equipiment.—This distinetion was quickly ruled out as a clas-
sifiention device fo govern the applieation of policies and guidelines,
except to the extent that consideration of cost ranges would be useful
in establishing management review eriterin. As a general rule, for
example, the process of review and approval for computers costing
%1 mllion may well be earried to higher organizational levels than
is the process for computers cosling £75,000,

Functions and envirenment—QOur study hdieates that the most logi-
eal distinetion that should be made is one that recognizes the differences
in thie environment in which the computer is operating, inecluding the
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response which the computer is required to make. Because the com-
puter is so closely linked to the performance of an activity, these en-
vironmental differences largely control the extent to whicke manage-
ment actions and criteria can be applied uniformly.in achieving maxi-
mum practical use of the equipment.

The preliminary analysis made during our study suggests that a clas-
sification. along the lines depicted in illustration No. 1 could serve
as the basis for the distinctions that are necessary. The major head-
ings across the top of the illustration represent categories of environ-
ments; the stub column at the left of the chart indicates broad classes
of time response that must be met by the computer system. An ex-
planation of these environment categories and response classes follows.
General examples are identified within the matrix on the chart. '

ILLUSTRATION X
COMPUTER CLASSIFICATION CHART

Environment.
Category
I ir I1IT Iv v vI
Professional Central Integrated Real Time Research and Special
. Support Computing Operations Operations Development Operations
JResponsge Services *
Clags
A. Priority Remote console « High Response |. Conmand
time shered Inventory & Control
systems Control Communications Includes
. High Response [. Network + Time Sharing ;. Military
Information Control Computations Systems
Retrieval . Arline Involving:
Reservations {* Engi:gering . Guidance
Modificatiog | COMPUtETS
B, Time Experimental | Englneering |. Off-line . amic & Range
Critical x & Scientiflc Inventory mmacion Interfacing Finding
Development Data Contrel & . for: Computaticns
Projects Processing Information |{* Masile . sompunications &
| Digital Retrieval Cneckout | Tisplay L Other
Simulation o Single
. Weather Contrel Purpose”
Predictions . Data Uses with
. 3 Data Reduction Equipment
C. Scheduled | Engineering Reduction Management Range In ed Designed &
& | Sclentific & Safety |[° Cnereas built to
Design Computations Business . Process processing | o oy
Computatione L Business & Systems Control cnp:city special
Management conditions
Data capability
Processing

1. Enwironment categories

(a) Professional support—In this environment, small desk types
of computers are used, generally on-site, for experimental development
and scientific computations to provide support to professional engi-
neering or research groups. Utilization of this type of equipment is
closely associated with the working hours of the professional staff.

. (b) Central computing services—In this environment, a computer
installation provides support for many users. Applications are gen-
erally diverse and often independent of one another. The workload
tends toward mathematical or statistical processing, although these
may be intermixed with administrative or management applications.
The installation is normally operated by a staff of specialists, but
the computer programing is frequently done by personnel assigned to
organizations other than the central computer mnstallation. However,
the customer is usually not present while the work is being processed.
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The equipment used can be in the small, medium, or large-scale class.
Medium- or large-scale equipment is often supplemented y small-scale
peripheral computers.

(e) Integrated operations—In this environment also, a computer
insiallation provides support for a number of users; but generally one
application, which consists of a series of interdependent processes,
constitutes the largest part of the workload, In this case, a variety
of inputs, usually from different organizations or geographic sources,
are processed against a system of group of data files to provide infor-
mation to support a number of group of data files to provide informa-
tion to support a number of related 1‘um'titms. Applications are cyclic
and recurring, with large volumes of data being processed. They tend
more toward administrative or manugement functions, although
mathematical, statistical, or operating programs may be involved or
intermixed. The computer installation is aperated by a staff of spe-
cialists, with the systems development and programing usually done
by a central computer staff wm'{\'ing closely with customer organiza-
tions. The computing equipment is generally of the medium- or large-
scale class, but it is oﬁpn supplemented by smaller computers. Equip-
ment to permit direct inquiries from off-site locations may also be
associnted with these integrated operations.

(d) Real-time operations—In this environment, the computer is a
part of a large equipment complex which requires continuous “imme-
diate” response, Since the real-time environment generally requires
uninterrupted support, the equipment is normally “backed up” with
another computer, or suflicient redundancy is included to insure con-
tinuous operation. Communications and display equipment are often
incorporated in the equipment complex. Computer equipment usually
is large-scale, frequently supportezl by additional smalF- or medinm-
scale peripheral computers.

(e) Research and development—This environment usually involves
the adaptation of commereial off-the-shelf or special-purpose equip-
ment, in order to experiment, develop, or test new or improved ways in
which computers can be utilized for particular applications. Durin
the process, the equipment is often extensively modified and changed,
and the development of new computer programing techniques or con-
cepts is required.

(f) Special operations—In this environment, general-purpose
equipment may be used for unique purposes, or specially constructed
equipment or modified commereial equipment may be used to meet un-
usuarl) and specific requirements. In the latter instance, the equipment
must frequently meet extrenely rigid specifientions with respect to
size, reliability, or conditions within which it operates.

2. Time-response classes

Within each of the environment categories, three general time-
responss classes can be distinguished. )

Ja) Priority.—This type of response involves the use of communi-
cations capability ; that is, the computer equipment ‘must be in a con-
tinuous state of readiness to receive, process, and distribute informa-
tion, or be capable of interrupting the ongoing process to respond to
external demands. ]

(8)_T'ime critical—In some cases, the project or program being sup-
ported by a computer requires & very rapid response to provide the in-
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formation before it loses its value or before the next course of action
can take place. While these computers do-not operate.in real time,
the time-response requirements nevertheless place constraints on the
manner in which the equipment is utilized.

(¢) Scheduled.—A large part of the computer workload is usually
processed on the basis of scheduled start of completion times. While
scheduled applications may have some degree of flexibility, and may
be postponed depending on external factors, the schedule becomes
fixed at some point and must be met.

Although a classification system of this kind will be helpful in deter-
mining policies, it must be noted that not all computer installations
will fit neatly into one of the classifications. There will be many cases
where a single computer installation functions within several of the
environment categories and is required to meet varying time-response
demands. In these instances, subjective judgments based on those
factors which seem most predominant and overriding will often be
required in the application of policies and guidelines. .

RECOMMENDATION

In the development and application of policies, guidelines, and %
criteria, the Bureau of the Budget will use a classification system %\
which recognizes the essential differences among compuiter installa-
tions, The pattern of classification suggested by the analysis made
during this study will serve as the basis for developing this system.
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CHAPTER 2

DETERMINING THE BEST USE OF COMPUTER
CAPABILITIES

The uses now made of computers are in most cases justifiable; but
marginal and, at times, uneconomical uses are sufficiently prevalent
to cause concern. The computer-based systerns that are most efficient
and most responsive to the information requirements of those who
use their output are the systems that take optimum advantage of
advanced techniques in planning the procedures and resources needed
for complete operations; that is, the most advanced “system design” -
techniques. In many of the systems now in operation, however,
greater advancement in design is needed. Attention to the two prob-
Tems—marginal uses and advanced system design techniques—should
be given high priority. '

PROBLEM OF MARGINAL USES

Ordinarily, the greatest advantage for the Government is derived
when a computer is devoted to accomplishing the missions of an
agency, as opposed to routine administrative tasks. Kxamples are
numerous: they include the use of computers in administering vet-
erans’ benefits, social security benefits, and the tax system;in tracking
satellites; in performing theoretical investigations for scientific pro-
grams; in predicting demands for electric power; in weather fore-
casting; and in controlling air traffic. There are advantages in using
computers for administrative tasks such as payroll and personnel
accounting. However, since administrative functions normally are
a relatively small part of total operations, the potential benefits to
be derived from these applications are limited.

Comparisons in respect of costs and benefits of proposed new
computer-based systems and the existing systems are fundamental
requirements in determining the most effective use of computers.
Manifestly, benefits must outweigh costs. Benefits may be expressed
in tangible terms, such as reduced operating costs, or in intangible

* terms, such as improved service to the public, the accomplishment of
missions not otherwise feasible, or better management practices.
Unless benefits such as these are assured, the use of a computer would
be classified as marginal. .

. The availability of unused capacity is an invitation to find addi-
tional uses for the computer. This search is motivated by the tendency
to regard unused time as evidence of inefficient management. While
undoubtedly the intention is to improve utilization, the effect often is
merely to increase the running time of equipment, with uneconomical
applications tending to lessen the true effectiveness of the use of com-
puters. After such marginal applications have found their way onto

15
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a computer, it becomes difficult to eliminate them, even though their
presence may later require the procurement of additional equipment.

Management oflicials in agencies should make decisions on the uses
to be made of computers, rather than leave these determinations to
specialists in equipment and in system design. As proponents of the
use of computers, specialists can be most effective; their technical advice
is an essential factor in decisionmaking. Ilowever, those who are
responsible for mission accomplishment should be prepared to make
the final decisions. Involving line management officials in this way
will aid in insuring that objectives for the use of electronic data
F_rocessin equipment. in misston accomplishment are carefully estab-

ished and clearly understood ; that adequate resources are mad)e avail-

able to insure that the objectives will be achieved ; that proper recog-
nition is accorded to the magnitude and complexity of the task; that
full cooperation and support of the total organization is obtained; and
that marginal uses are minimized.

Finaﬂl{, it is important that the use of existing computers be
evaluated with two purposes in view: (1) to determine whether the
benefits anticipated in the cost/benefit analysis made prior to acquisi-
tion are being realized, and (2) to redetermine the relative priority
of each computer application to insure that, with the passage of time
and in view of new potential applications, any application that is con-
sidered marginal is removed.

General guidelines stressing the value and purpose of such evalua-
tions are given in Bureau of the Budget Cireular A-61: “Guidelines
for Appraising Ageney Practices in the Management of Automatic
Data 'rocessing Equipment in Federal Agencies,” issued in August
1963. The essentinl questions to be answered 1n the course of theevalua-
tions are as follows:

(1) What advantuges have resulted from the computer system 2

(2) What contribution have these advantages made to the ef-
fectiveness with which the agency’s function is being performed?
This question is crucial in testing the ultimate worth of the ad-
vantages of the system, particularly in those cases where increased
costs of data processing may be involved.

(3) What are the resulting®costs of the system? Arve they
justified in terms of the bewefits being obtained?

(4) How efliciently is the system being operated? The fact
that substantial benefits are being obtained (Lms not neccssarily
mean that they are being obtained in the most economical
manner.

Although formal programs of evaluation have been undertaken by
some agencies (notably by Department of Defense), it is essential
that renewed and continuing emphasis be given to this phase of man-
agement review activity. There is, however, n general lack of criteria
which would be useful in measuring performance in such areas as
operntion and maintenanee of equipment, efliciency of programing,
and costs for common applications. The availability of basic data
used during the evaluation should, to the extent feasible, become a part
of the ADI management information systeni, which is discussed in
chapter 10 of this report.

Approved For Release 2005/11/21 : CIA-RDP67B00446R000600050004-7



Approved For ReIeasE U%gg{sﬁlyz]; i ACI

Bl

A -R&P£E\%{)O446ROOOGOOO§?OO4-7

B 1!

PROBLEM OF ADVANCED SYSTEM DESIGN

The development of computer-based systems can often be facilitated
if there is an adequate frame of reference, so that any given system or
subsystem can be viewed in terms of its relationship to the total struc-
ture of systems in an agency. This is particularly true in the business
type or program type of functional areas; it may be less feasible if
novel, experimental, scientific research, or pioneering applications are
involved. Therefore, a master systems plan for an agency, at the
highest feasible level, is desirable. All efforts to develop systems can
then be undertaken in relation to the plan, in order to achieve an order-
ly and coordinated program. Such a plan, of course, needs to be re-
viewed periodically for adjustment. Ieadership and coordination
of a program of this kind requires the provision of adequate staff
resources at agency and intermediate levels. i L

System design, and its importance as a primary consideration in
effective utilization of equipment, has been given considerable emphasis
by the Bureau of the Budget in policies and guidelines published since
19680.* There are three basic reasons for this:

- (1) System design serves as a basis for determining whether or
not computer capability is, in fact, necessary. Cases have been
reported where a detailed analysis of an existing system resulted
in improvements to the point where the computer could make no
further significant contribution.

(2) It governs the proper development of specifications for sys-
tems. They, in turn, are highly significant factors in the selection
of the most appropriate equipment for the task at hand.

(3) It aids in insuring that the most efficient and economical
means are employed in achieving the objectives of the system.

Several concepts and techniques (made possible by the computer it-
self) can often make a significant contribution to the advancement
of system design. Included are the integration into a single master
system of several functions using common basic data; the use of mathe-
matical techniques; the use of “management by exception” techniques
in which only usual circumstances are selected out of the routine process
for human consideration ; and the coordination of separately operated
computer systems to assure machine-to-machine communication where
an exchange of data is involved. :

There is an awareness among agencies of the importance of system
design in assuring the best use of computers. It is no idle claim to say
that some of the Government computer systems are outstanding
examples of efficiency and of the employment of advanced techniques.
Efforts to make such examples more widespread are being deterred in
two ways: one of these deterrents stems from the lack of adequately
trained personnel. While this is a general problem, its effects are fel}iz
most keenly in the smaller agencies, which are only now beginning to
consider the use of computers in their operations and which do not
have a nucleus of trained personnel to draw upon. Also, because these
agencles are not certain that computers will prove advantageous in

! Bureau of the Budget Bulletin 60—6: “Studies Preceding the Acquisition of Automatic
Data Processing Equipment” (Mar. 18, 1960) ; Circular A—54 ; “Policles on the Selection
and Acquisition of Automatic Data Processing Iquipment in the Lxecutive Branch”
(Oct. 14, 1960) ; Circular A—61: “Guidelines for Aj praising Agencg] Practices in the
Management of Automatic Data Processing Equipment In Federal Agencies” (Aug. 3, 1963).
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1 AUTOMATIC DATA PROCESSING

their operations, the investment necessary to build a staff simply for
the purpose of finding out may be prohibitive.

This problem has been met in part by the National Bureau of
Standards, Department of Commerce, which has upon request pro-
vided assistance to agencies, to the extent possible. The demands for
assistance have far exceeded resources to service them. OQther agen-
cies have at times cooperated by lending tramed perosnnel—often at
a sacrifice to their own programs. In other cases, commercial $ources
have been used to carry out studies.

There is a need for a pool of trained personnel who can be ealled
upon, as needed, to hielp agencies—particularly smaller ones—in solv-
ing problems related to computer systems.

The other deterrent is the general lack of eriterin for use by agencies
in evaluating systems design. The absence of such eriteria creates a
void in the process by which management assures iiself that appro-
priate methods are being employed and that a quality product is being
obtanined within a reasonable period of time at a reasonable cost.  Cri-
terin to provide assistance fo managemen! in this respect should be
developed and furnished.

CONCLUBIONS

Greater emphasis is needed on agency evaluations of their computer-
based systems. Criteria need to be developed to assist in measuring
performance in the operation and maintenance of equipment. Meas-
ures of efficiency in computer programing are also necded. Develop-
ment of these criteria calls for the assembling of information not cur-
rently available. .

The needs of agencies for assistance in the analysis and design of
computer-based systems must be met. Because the National Bureau of
Standards has performed thisrole in the past, to the extent its resources
permitied, and because of its established competence in this field, it
seems logienl that its resources should be expanded fo meet more fully
the needs of agencies for assistance in systems work.

RECOMMENDATIONS

1. The Bureau of the Budget will develop n broadly based program
of conlinuons evaluation of computer systems, to provide an assessment
of nccomplishments and to serve as a recurring source of information
for the development or revision of policies and guidelines.  The re-
ponsibility for conducting evalnations and preparing appropriate re-
ports will rest with the agency heads, in accordance with their normal
management responsibilities. o o

2. The Bureau of the Budget will develop criteria (o assist in evalu-
ating both systems design and various aspects of svstem performance.

3. Agencies should develop master data-processing plans at appro-
priate levels, to serve as guides in the orderly development of svstems
and to nssure the most efective use of stafl resources available for that
develonment. o

4. The Department of Commerce, throngh the National Bureau of
Standards. should expand the advisory services currently being pro-
vided to ngencies in the analysis and design of cm}x[mtm‘-lmsvd systems.
| Tts resoutces allocated for this purpose shonld be increased to the extent

required to meet such needs as fully as possible.
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' CHAPTER 3
MEETING REQUIREMENTS FOR COMPUTER CAPACITY
PUTTING UNUSED COMPUTER CAPACITY TO WORK .

It is the Government’s policy * that agencies will seek to satisfy
computer needs by utilizing unused capacities, and that agencies having
unused capacities will offer them to those who need it. .

There are distinct economic advantages to be gained by utilizing
unused capacity on computers already installed by the Government.
If the capacity is available on purchased machines, it- can be used
with very little additional out-of-pocket cost. If it is available on
leased machines, it often can be used at the lower rates charged for
extra use; and if the available capacity is within the total number of
hours a month for which a minimum lease charge is paid, the cost for
additional use of the equipment is negligible. )

The potentials inherent in the practice of one computer installation
sharing its unused capacity are evident from a review of Government-
wide statistics. The latest annual reports submitted by agencies to the
Bureau of the Budget indicate that during a given 3-month period
about 500,000 hours of computer capacity were not being used among
1,400 computers.

Realistically, however, only a fraction of this capacity can be con-
sidered for use by others who may have computer needs. Over 150,-
000 hours, or almost one-third of the unused hours, are reported as
not available for sharing because of security restrictions, unusual
workload contingencies, or special equipment modifications. Of the
remaining 350,000 unused hours, 140,000 are on relatively small com-
puters, usnally located on-site to be available to scientists and engi-
neers for immediate access when needed for computational problems.
Another 40,000 hours are associated with systems requiring instant and
uninterrupted response and are not suitable for extensive sharing.
Thus only about 170,000 hours, or about one-third of the total, can
reasonably be considered available for sharing purposes. While this
still represents a large potential, there are certain factors including the
following that will prevent full realization of this potential: (1)
virtually all unused capacity is available only on weekends or on
third and second shifts, and this creates administrative difficulties;
(2) the computer may not be available at the time the requirement has
to be met; and (8) geographical distances or locations may preclude

. satisfactory arrangements.

Nevertheless, it has been demonstrated that sharing can be facili-
tated by an arrangement whereby computing needs and availabili-
ties are recorded and matched at a central point. Last year, the

* Bureau of the Budget Circular A-27: “Policles and Reaponsibilities on the Sharing of
Electronic Computer Time and Services in the Executive Branch” (June 15, 1964). .

19
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Bureau of the Budget, with cooperation of other agencies, completed
a computer sharing exchange experiment in the Philadelphia area.
Arrangements made through (his exchange resulted in a fivefold in-
crease in sharing. This plan is now being extended to other metro-
politan areas by the General Services Administration in accordance
with l'esponsibifities outlined in Bureau of the Budget Circular A-27.
As noted in chapter 10 of this report, the development of an ADP
management information system will give specifie attention to the in-
formation needs of the sharing program to assure that it can be
effective in satisfying the needs 1Jm' computer time. It is essential
that this response also he made with respect to supporting services
(e.g., systems design, key punching, programing).

COMPUTER SEFRVICE CENTER

The Bureau of the Budget hns nlso broadened the sharing concept
by arranging for the National Bureau of Standards to serve as a
computer service cenfer for the Washington avea—also on an experi-
mental basis to test its value. Under this arrangement, agencies
necding computer services can go directly to the service center to
have them performed. .\ sharing exchange, operated with the service
center, assists in arranging for these services to be performed else-
where if the service center, for some reason, cannot meet the require-
ment. The continuation or extension of the service center coneept will
depend upon the results of the experiment, which is scheduled for
completion in 1965,

PRICES FUR BERVICES

A problem involved in sharing arrangements is the matter of prices
charged for services. There are at present no guidelines to govern this
matter. As a consequence, there may be considerable variation in
the prices charged by installations using the sume kind of eqlli})xllenf—
caused primarily by the inclusion of different cost factors in the price.
The result, of course, is to overload the installation having the cheaper
price, while the other is unused,.

To facilitate an equitable distribution of the sharing workload and
to provide the customer some means for hetter estimating what his
costs will be, early attention should be given to establishing cost prin-
ciples which would be applied unifornmly by ngenmes when develop-
ing schedules of rates and charges for the use of ADP equipment and
services.

USING CONTRACTOR ORGANIZATIONS

According to_the last annual report submitted by agencies to the
Bureau of the Budget, agencies spent $55,800,000 in the fiscal year
1964 to acquire automalic data processing services from contractor
organzations. Of this amount, $37,500,000 was spent for systems
development activities, and $18,300,000 was spent for machine time
and related services, despite the fact that considerable unused capa-
city existed in Government installations. This latter fact reinforces
the need for an effective sharing program. This is not to say, how-
ever, that the use of commercial organizations was not fully justified
under the circustances. The existence of this practice simply adds
another dimension to the potentials of the sharing concept.
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Contractor organizations are used to provide a wide variety of serv-

ices.. They include: ) . '
1. Providing computer time, usually with operator service.

2. Preparing and converting data for machine processing.

3. Designing a system.

4. Programing a system. ) -

5. Eva%uating equipment and recommending selections.

6. Operating a computer installation in a Government facility.
7. Designing and developing special equipment.

8. Maintaining equipment.

9. Training.

Types of organizations that provide these services include nonprofit
organizations, research institutions, educational institutions, con-
sulting firms, service organizations specializing in equipment opera-
tion or in systems design and programing, and equipment manu-
facturers who, in addition, perform these related services.

The use of contractor organizations usually occurs when peak work-
loads arise and it is to the agencies’ advantage to secure outside assist-
ance instead of augmenting its own work force for a short period
of time; or when the talents needed for a task are not available within
the Government either as to kind, quantity, or time needed (this
oceurs particularly with respect to systems development and program-
ing). Iowever, several problems have arisen in the use of contractor
organizations: ‘

1. Techniques, processes, or products produced by a contractor for
one agency might often meet the needs of another agency that is con-
tracting for the same thing. Some effective means for exchange of
information is needed. This problem also extends to activities within
Government. ‘ '

2. Potential conflicts are present when manufacturers of equipment
contract to develop systems and then enter the bidding to furnish the
equipment. The establishment of criteria by which the objectivity
of performance could be evaluated would remove doubts in this area.

USBE OF EXCESS AND SURPLUS COMPUTER CAPACITY

When an agency has determined that its continuing requirements for
computer capacity cannot be met by its own computer or by sharing
computers operated by other agencies, Government policy ¢ requires
that agencies first consider the use of excess or surplus equipment
already available within the Government before considering the ac-
quisition of new equipment. This policy requires that consideration
be given not only to excess or surplus equipment that is owned by the
Government, but also to that Whicﬁ is lease(i) and is about to be returned
to the manufacturer. In this latter case, agencies that can benefit by
the use of this equipment can ordinarily purchase it at substantial
reductions from the original list prices.

“ 2 General Services Administration Personal Property Management Regulation No. 36:
Utilization Screening of Government-owned and Leased Blectronic Data Processing
Equipment” (April 1964).

\
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CURRENT EMPIIASIS ON MORE EFFECTIVE USE OF EXISTING COMPUTER
CAPACITY

The Bureau of the Budget has taken steps designed to emphasize
current policies on the use of computer capacity and to encourage the
Tullest measure of implementation. In July 1961, the Bureau requested
the heads of all agencies that were scheduled to increase their computer
capacity through new acquisitions during the fiscal year 1965 to re-
study their needs, to consider agnin the possibilities of substitutin
unused eapacity of excess equipment for new additional capacity, an(g{
to report their findings 1o the Bureau for consideration in makin
apportionments of funds. Similar reports have now been iucorpm‘ateg
in our plans for budget hearings in the future.

RECOMMENDATIONS

1. The Bureau of the Budget will establish an interagency group
to study and develop cost principles to be applied uniformly by agen-
cies in establishing prices for shared computer time and services.

2. The Bureau o} the Budget will continue its evaluation of the
ser}‘{vice center concept {o determnine a proper course of action to be
taken.

3. The Bureau of the Budget will, with the assistance of the major
agencies concerned, undertake a study of the problems associated with
the use of contractor organizations for providing services related to
electronic data processing activities, with a view toward developin
policies, guidelines, or actions that the study may indicate are needed.

T
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CHAPTER 4
SELECTING THE PROPER EQUIPMENT FOR USE

The selection of equipment which meets adequately the current and
projected data processing requirements of an agency is 4 complex
task, owing largely to the diversity of equipment available. Specify-
ing as fulfy as necessary the requirements for data processing, as a
precedent to decisions on selection, is a painstaking and time-consum-
ing task. : :

CURRENT POLICIES ON SELECTION OF EQUIPMENT

Policies and guidelines governing the selection of equipment to.be
acquired from manufacturers are set forth by the Bureau of the
Budget. as follows:!

1. Decisions will be based on system specifications.

2. The selection process must. accord equal opportunity and appro-
priate consideration to all manufacturers who offer equipment capable

- of meeting the system specifications.

3. Two prime factors are to be considered: (¢) the capability of
the equipment for fulfilling the system requirements, and () the cost
of the equipment and costs assocated with its installation and opera-
tion. '

METHODS OF IMPLEMENTATION

Agencies generally have followed one of two methods in applying
current policies for equipment selection :

1. They conduct “in-house evaluations” of equipment based on an
examination of characteristics and specifications contained in litera-
ture offered by various manufacturers. This method is not used ex-
tensively, however. Information regarding latest equipment may
not always be available. Regardless of how objective an agency’s
in-house evaluation may be, manufacturers generalfy feel uneasy about
whether their equipment was properly evaluated. :

2. Usually, the agencies provide system specifications to each manu-
facturer, with a request that he submit a proposal outlining which
of his equipment can best do the job. In addition, the proposal should
include such information as costs, personnel required, and the avail-
ability of programing aids. These proposals are then evaluated, to
determine those which may best meet the agencies’ requirements.

EXPERIENCE IN IMPLEMENTATION OF POLICY

_The 1'esent-st:udy.involved extensive discussion -of selection poli-
cies and practices with manufacturers as well as with the agencies.
. These discussions disclosed that implementation of -current policies

LBureau of the Budget Cirecular A-54: “Policles on the Selection and A ulé-lti f
Automatic Data Processing Bquipment in the Executive Branch" (Oct, 14, l-ggl). on o
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creates problems for both the agencies and the manufacturers. TFrom
the agency viewpoint, the need (o solicil and evaluate proposals (at
various review levels) delays the delivery date of the computer, to the
disadvantage of the Government. The ageney is unable to take ad-
vantage quickly of new technologieal developments, with the result
that higher costs and lower productivity are continued for longer than
would otherwise be so.

From the viewpoint of the manufacturer, there were several dis-
advantages:

(1) The cost to hiin of preparing a detailed proposal is great.
Costs could be reduced if (a) there were more uniformity in the
format and content of the requests for proposals and the related
system speeifications, and (5) more effective use of representative
(]‘,‘benchmark”) problems were made in the specifieations.

(2) The time allowed by agencies for responding to proposals
is often too short to permit proper preparation. Thirty to sixty
days was suggested as an appropriate time period.

(3) Seclections are often made without notifying the competing
and losing manufacturers of the reason why they lost.

Despite these dissatisfactions, the practice of selecting equipment on
the basis of the manufacturers' responses to requests for proposals is
regarded as sound. It provides the best means for eacli manufacturer
to present his case on an equal basis with all other manufacturers: the
inclusion of system specifications in the request for a proposal pml‘)-
erly places the emphasis upon the system, rather than upon a simple
comparison of hardware: and it helps to prevent biased sclections
which may be unfair to the manufacturers. While the practice may
cause some delay in improving operations, any costs that might be in-
curred on this account are considered to be outweighed by the checks
and balances which this practice provides against what otherwise might
be hasty, ill-conceived actions. Furthermore, the delay may not be
oceasioned so much by the proposal process as by the internal review
and approval process which, again, 1s necessary {o assure proper co-
ordination of all data processing activities.

Nevertheless, the need to simplify the proposals required of manu-
facturers is recognized. The preparation of systems sperifications on
a moro uniform basis by Government agencies, and the more effective
use of benchimark problems which are representative of the data proc-
essing requirements, wonld benefit both the supplier in preparing a
proposal as well as the Government in evaluating the proposals.

Further, the development and cventual use of standard, machine-
independent program languages will greatly facilitate the comparative
evaluation of proposals from the standpoint of the manufacturer’s
total product, including both equipment performance and related pro-
graming support. This emphasizes the nnportance of adequate Fed-
eral support of the program of the American Standards Association,
as discussed in chapter 7 of this report, since the association is now
in the process of developing American standard languages for com-
puter programing.

THE COMPATIBILITY FACTOR

ITigh on the list of factors affecting the seleetion of equipment are
the differences among the eguipment. offered by the various manufac-
turers. (See “Chepter 7: Standardization of Equipment and Tech-
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niques.”) This becomes particularly significant when selection con-
cerns the replacement of equipment. The operation of a given com-
puter often requires a large investment in the development of computer
programs, Once developed, these programs often cannot be used on
equipment offered by another manufacturer except, perhaps, by means
of a costly and often unsatisfactory conversion process. Consequently,
the user is “locked in” on a situation which may require him to replace
his equipment with compatible equipment offered by the same manu-
facturer, unless he wishes to ignore the cost of developing new pro-
grams, which in some cases cannot be justified from an economic stand-
point. Efforts are underway to free the user from such situations by
the development of more effective “conversion” programs, and particu-
larly by the development of machine-independent programing lan-
guages which can be used irrespective of the equipment used.

SILARING INFORMATION ON MANUFACTURERS’ PERFORMANCE

There have been instances in which manufacturers have failed to
perform satisfactorily. Insome cases, equipment was not delivered on
time, was not maintained satisfactoriiy, or did not operate properly.
In others, the programing aids (usually referred to as software) were
not delivered with the equipment or did not perform as expected.

In general, this information has not been exchanged among agencies

-on any routine basis, and therefore could not be given appropriate
consideration during the selection process and in the negotiation of
contract awards by the General Services Administration.

PRACTICES IN EVALUATING EQUIBMENT‘

The absence of detailed guidelines on the techniques and considera-
tions to be employed by agencies in their evaluation of equipment dur-
ing the selection process has led to a wide range of practices in this
regard. Undoubtedly, some are better and more effective than others
and, if so, should be uniformly applied. In addition, the current
policies and guidelines do not differentiate sufficiently between the
acquisition of additional equipment and the replacement or modifica-
tion of existing equipment. More specific guidance in this respect
would help to promote uniformity of action.

CONCLUSIONS
Present, policies and guidelines, on the selection of equipment need
expansion and updatm?mhe problems and needs set forth in
this chapter. Specifically:

1. Current policies, which require that system specifications be de-

veloped and used as a basis for selection, need to be supported by a
‘technical issuance, for Government-wide use, which provides criteria

and procedures in the preparation of specifications of this kind.

2. Guidelines are needed on the form, scope, and handling of invi-
tations to suppliers to submit equipment proposals. These guidelines
should include reference to the use of benchmark problems which are
representative of the data-processing requirements.

3. As reference material for the Government as a whole, updated
and authoritative information on the capabilities and characteristics

44-205 0—685——3
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of equipment is essential and should be provided. This guide should
also contain comparative studies of selected characteristics of avail-
able makes and models.

_ 4. The distinctions between selection decisions for equipment addi-
tions, replacements, and modifications, need identification and
clarification.

5. Methods should be devised to enable agencies to share their ex-
periences in the selection of equipment.

6. Government-wide criteria for evaluating suppliers’ equipment
proposals should be provided.

7. Information concerning past performance of suppliers of elec-
tronic data-processing equipment would be helpful in the process of
equipment selection and should be provided to all executive agencies.

8. The factor of compatibility of equipment of the same or different
suppliers is an important consideration 1n the selection process. IHow-
ever, this fact o to be emphasized ; and most agency officials need,
and should be furnished, governmental criteria and guidelines on how
to take the compatibility factor into account.

. Since electronic data-processing equipment in the (Government
inventory, whether leased or owned, which exceeds the needs of the
current holder, competes with suppliers’ e%ui({pment in the selection
process, cost/ef%ectiveness guidelines are needed to assist in determin-
ing when excess equipment should be used in lieu of acquiring addi-
tional equipment.

RECOMMENDATIONS

1. The Bureau of the Budget will provide for the publication of
criteria, guidelines, or regulations covering the selection of electronic
data-processing equipment. It will do this through new issuances or
by expanding upon current issuances, covering the following subjects:

(a) ’I%\e preparation of system specifications, including bench-
mark problems, to be furnished equipment suppliers in requests
for proposals.

6% valuation of suppliers’ proposals.
Z) Compatibility considerations.
) Consideration of excess and surplus equipment.
¢) Distinctions to be made between additions, replacements,
and modifications when selection policies and criteria are applied.

(f) Interagency sharing of experiences in the selection and
QI‘erformance of equipment.

2. The General Services Administration should majntain current
data on the characteristics and performance capabilities of all items
of ¢ ercially available general-purpose electronic data-processing
equipment, that are (@) currently in place in the Government, (b)
available from suppliers, and (c¢) scheduled to become available from
suppliers. Based on this data, GSA should provide comparative in-
formation to agencies on request.

3. The General Services Administration should gather and mgke
aygilable to executive agencies on request information on the per-
formance of the firms that supply electronic data-processing equip-
ment and programing aids to the agencies.
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CHAPTER 5
PURCHASE OR RENTAL OF COMPUTERS

Public controversy over the management of electronic data process-
ing in Government has centered primarily on the following question:
Should computers be purchased or should they be rented? The answer
to this question involves the basic problem of deciding how long a
given computer can be used advantageously in the Government. If
2(';/luring this period the costs associated with purchase are less than the
costs associated with rental, the computer should be purchased; if
not, the computer should be rented.

The problem of deciding how long a computer can be used advanta-
geously is not an easy one. It is complicated by the need to consider
the effects of future changes in workload and system requirements,
the impact of improvements in technology, and the potential longer
term use of the computer elsewhere in Government after its original
purpose is served. All these considerations involve judgments. Either
decision—purchase or rental—resulting from ‘these judgments can
be costly if it turns out to be incorrect. If a rented computer is used
beyond the break-even point, unnecessary rental costs will be incurred.
1f a purchased computer cannot be used until the break-even point is
reached, a loss on disposal is likely to occur.

Policies and criteria. governing these decisions must therefore be
developed cautiously, with a view toward minimizing losses. Further-
more, they must give attention to the longer range effects involved in
the purchase of equipment. These include the determination of the
point in time when purchased equipment should be replaced to avoid
uneconomical use; the management problems related to the utilization
and disposal of Government-owned equipment when it becomes excess
to an agency’s needs; and the provision of maintenance and operating
support, for the equipment which, under a rental arrangement, is the
responsibility of the supplier.

PRESENT S8TATUS AND STUDY

As of June 30, 1964, 681 or 38.5 percent of the computers in use by
the Government had been purchased. Estimates indicated that by
June 1965 the percentage will have increased to 46.

These statistics reveal a significant change in attitude toward ‘the
advantages of purchase. Until 1962, most computers in Government
(about 85 percent) were rented. This method was usually chosen
because computer technology was new and people were inexperienced
in its use. Rental offered a certain protection against obsolescence or
mistakes in selection because, presumably, the rented equipment could
be replaced more readily. In addition, the rental method had become
almost traditional because until 1956 the principal supplier did not of-
fer data. processing equipment for sale.
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In 1961, however, it became apparent that the advantages of pur-
chase were being overlooked in many cases where long-term usage of
the computer was anticipated. As as consequence, the Bureau of the
Budget undertook the development of policies and eriteria to govern
an agency’s decision whether to buy or renf. A statement of policy
was 1ssued in QOctober 1961, and the trend toward inereased pur-
chasing was set in motion. Because of the need to make budget ad-
justments to finance the large capital investments, and because of a
general and understandable hesitancy to break with the existing wide-
spread rental practices, substantial increases in purchases were not
noted until the fiscal years 1963 and 1964.

The policy on which purchase or rental decisions are now based
is one which requires agencies to make an objective evaluation of the
relative merits of both alternatives and to select the one which, under
the particular circumstances, offers the greatest advantage. The
guidelines are relatively simple. They require the agency to—

(1) Calculate the point in time (break-even point) when ac-
cumulated rental costs begin to exceed the cost of purchase.
Normally this will range between 214 and 414 years. Because
rental costs accumulate according to the rate of usage, computers
with high utilization rates reach this point earlier.

(2) Decide whether the computer will satisfy the user for at
least that length of time. If so, the equipment should be pur-
chased. Ifnot,itshould be rented.

This latter decision involves a judgment which the responsible
agency is best able to make. If an agency’s programs are relatively
stable, future needs for equipment can be determined with relative
ease, and a decision to purchase 2 computer can be made with reason-
able certainty that the investment is adequately protected. This is
true of the large percentage of computers removed that have been pur-
chased. Statistics show that purchased computers removed during
the fiscal year 1964 had been installed an average of 51 months.

On the other hand, the decision concerning usage is often very
difficult to make. Many programs on which computers are used are
subject to rapid and unpredictable changes in workload. Others
may demand the latest, most powerful computer as it becomes avail-
able. Therefore, the length of time that the computer being ac-
quired for thess programs will be capable of satisfying the need is
uncertain. Justigabfy where such uncertainty exists, it would be
unwise to risk capital f’unds until it is reasonably clear that the com-
puter will be satisfactory for a period beyond the break-even point.
These cases account for the substantial number of computers still
being rented. Statistics show that leased computers removed during
the fiscal year 1964 had been installed only 34 months, on the average.

Government agencies have not been uniformly zealous, however, In
keeping rental contracts under constant review, in order that mmgt
action to purchase can be taken when it appears evident that the
computer will remain in use beyond the break-even point. This is
particularly true where the predicted rate of use is being greatly ex-
ceeded and the break-even point consequently will be reached earlier

1Burean of the Budget Clrcular A-854: “Policles on the Selection and Acgnisition of
Automatic Data I'rocesslog Equipment in the Execuilve Branch" (Oct. 14, 1961).
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than had been anticipated in the original rental decision. In order
to avoid unnecessary rental costs, agencies must assure that the con-
ditions justifying rental are being continuously evaluated and that,
when rental is no longer justified, prompt purchase action is taken.

COST OF MONEY

Current policies do not require that the cost of money be included
in determining whether to lease or purchase ADP equipment. It
would be desirable to require consideration of this additional factor,
although there will probably be few instances when such considera-
tion will be significant enough to alter the decision.

TECIINOLOGICAL IMPROVEMENTS

Government, policy recognizes the effect of technological advances
by stipulating that if the break-even point for purchase is not ex-
pected to be achieved within a 6-year period, then (because replace-
ment with superior equipment might be warranted by that time) the
computer should be rented. However, since the break-even point is
usually reached between 214 and 414 years, the policy, in essence,
assumes that the rate of technological improvement will not be sub-
stantial enough to warrant replacement of equipment during this
relatively short period.

On the other hand, in their decisions to buy or rent, private industry .
gives substantial consideration to technological advancements. _K
recent survey in a national magazine indicates that about 85 percent
of all computers in use by private industry are rented. Although
investment policy and tax considerations are also factors, the main
reason given for favoring rental is that this gives the user greater
flexibility in changing computers as significant technological advances
are made. :

The effect of technological advances upon the production cycle of
selected computers is evident in illustration II. The length of time
in which computers remained in production before being superseded
range from 18 months to 79 months. Of those still in production
in lilne 1964, only two had been in production for as long as 61
months.
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ILLUSTRATION 1Y

PRODUCTION CYCLE OF SELECTED COMPUTERS
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ILLUSTRATION II. (Cont'd)

PRODUCTION CYCLE OF SELECTED COMPUTERS
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In order to determine the effect of technological advances upon the
effectiveness and cost of computers, an analysis was made of four
suceessive computer models ofgared by the same manufacturer over a
period of 7 years. The results are given below, assigning the first
computer (computer A} a base figure of 1:

Computer Eflectiveness Rental cost Effectiveness in
relatlon to cost
A e an 1.00 1.00 1.00
5 - 2.8 1,86 1.35
G e e ——— 8.16 287 3.18
) 3 SO . 12. 4% 2% 4.45

This tabulation shows that the effectiveness of computers (i.e., the
computer’s ability to perform a given unit of work) was increased by
more than 12 times while the cost was increasing by less than 3 times,
Stating it another way, for the same dollar spent on rental cost, com-
puter D provided over four times as much data processing capability
as did computer A.

While this analysis supports the conclusion that technological ad-
vances bring about significant reductions in cost and increases In
operating effectiveness, it does not necessarily follow that computers
should be rented as a matter of general policy—as many advocate,
There are instances where computers with high-utilization rates will
rench the purchase break-even point so quickly that there is little likeli-
hood of a significant advance occurring in such a short period of time.
In fact, the same analysis, taken from actual experience of a large
(fovernment contractor, demonstrated that the cost of purchasing these
four different. computers wonld have been less than the rental costs,
assuming that the purchase action would not have prevented the re-
placement of thess computers as necessary to take advantage of the
technological advancements.

There are other factors which tend to deemphasize the importance
of possible technological improvements as a factor in all situations.
Substantial costs are often involved in changing computers, and these
costs might offset any operating savings that the advanced computer
itself might produce. Also, there are many situations where a more
effective computer is unnecessary for the job to which the existing com-
puter is assigned, particularly if an increase in computer costs is
mvolved.

In addition, fuiure technological advancements and the extent to
which improved equipment will become available on the market is
mnpredictable. Certainly, it could not be expected that most local
installations of the agencies would be able to make such judgments
when considering the possible effects of technological advances on
their own computer applications. Consequently, present Government
policy as it applies to local installations should be continued.

However, since major technological advances tend to occur in cycles,
some protection agrinst continued purchasing by agencies’ local in-
stallations should %c provided when there is reasonable certainty that
major breakthroughs are imminent. To afford this protection provi-
sion should be made within the Government for a continuing evalua-
tion of current and future technology, and for a generanl suspension of

Approved For Release 2005/11/21 : CIA-RDP67B00446R000600050004-7



Approved For Releaser@0051¢ 11240 GIRORBPGTB00446R000600930004-7

nrchase activity in respect of certain equipment when this evaluation
indicates that superior equipment is, or will soon be, available. But
even in these circumstances, there will be instances where extremely
high utilization will make it advantageous for a given agency to pro-
ceed with the purchase of the older equipment while awaiting delivery
of the superior equipment, because of the long delays in delivery that
are often involved.

REPLACEMENT OF PURCHASED EQUIPMENT

An argument often advanced against the purchase of computers is
that it will lead to long-term use of uneconomical equipment, a point
which is particularly pertinent in a field where technology is still
relatively new and changing. There is, undoubtedly, a strong tend-
ency in Gtovernment to require the use of Government-owned prop-
erty beyond its economically useful life simply to avoid the capital
ouflays required for the purchase of new equipment. While this is
a real danger to be avoided, it should not be avoided by favoring a
rental policy. Instead, it should be avoided by general acceptance of
a policy which provides that replacement of equipment is justified at
any time in its life when the costs of operating old equipment are
greater than the operating costs plus depreciation of the newer equip-
ment. The formulation and adoption of a policy of this type, to-
gether with appropriate criteria to govern its application, are clearly
needed as a consequence of the trend toward Government ownership,
and to assure recognition of the fact that equipment still useful may
no longer be economically useful.

BUDGET CONSIDERATIONS

Decisions with respect to the purchase or rental of a computer in-
evitably become involved in budget considerations. In most cases,
budgets can be prepared or adjusted to accommodate either decision.
In other cases, an administrator with limited funds available to per-
form his mission may find it undesirable to devote a substantial portion
of his funds to a capital investment if doing so will force him to forgo
an essential element of his operating program. In these cases, the
choice reflects a decision on whether the purchase of equipment will
yield a return in the form of long-range savings that is greater than
the return to be obtained by devoting the funds to another purpose.
In Government—unlike most industries where similar judgments must
be made—this decision often cannot be validated by agencies because
the benefits resulting from public service functions usually ean be
measured only by value judgments. Although it is recognized that
budget considerations may, at times, cause a temporary deferral of a
decision to purchase, the circumstances should be fully documented to
show justification for such action, and steps should be taken to effect

" the budget adjustments which would permit purchase as early as
practicable.
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UBE OF FQUIPMENT ON 4 GOVERNMENT-WIDE BABIS

For several years, the Comptroller General has been recommending 2
that the present poi:cy be changed and that decisions on the purchase
or rental of computers be made by a central management office.® Such
a change would provide a means whereby the potential use of a com-
puter could be considered on the basis of its use to the “Government
as a whole,” and not only to the original user, which is the case under
present of:ey.

___The difference between the existing and the proposed policy can be
illustrated by example. Under existing policy, if the original user
expecis to use a computer for only 3 years and does not meet the cri-
teria for purchase, the computer is rented. Under the proposed policy,
the decision would be exercised by r central management office which
would determine whether additional uses of the computer clsewhere
in Government are likely to be found at the end of the 3-year period
and thus warrant purchase at the time of original acquisition.

The Comptroller General’s recommendation must be evaluated by
comparing it with present policy.

At present, decisions on purchase or rental are based on circum-
stances that apply to the original user. If the decision is to purchase
the equipment, it is based on the anticipation that the equipment can
be used beyond the break-even point by the original user. Specula-
tion on potential subsequent. uses is not required to validate the deci-
sion. When the purchased equipment is ultimately replaced, it is
reported to the General Services Administration as excess and is then
available for further use by others in Government. Government pol-
icfy requires that such excess equipment be considered as the first source
of acquisition in satisfying computer needs. The present policy thus
assures the fullest practical use of purchased equipment on a Govern-
ment-wide basis.

If, on the other hand, the original user decides to rent the equip-
ment, the decision is made with the =xpectation that the equipment
cannot be used by him until the break-even point is reached. ere-
fore, rental of the equipment represents the most economical course
of action available. O%V'hen the rented equipment is no longer required
or is replaced, it too is reported to the General Services Administra-
tion as excess. If no other user needs it, it is returned to the manufac-
turer. If the equipment will satisfactorily fulfill the needs of a sec-
ond user, its purchase from the manufaciurer at a discounted price
can be arranged. The present policy therefore provides for reviewing
the continued need of leased equipment on n GGovernment-wide basis,
and for the purchase of that equipment at reduced prices if an ex-
tended use is found. In the latter circumstance, the overall cost to the
Government. resulting from the rental costs incurred by the original
user, plus the discounted purchase price paid by the second user, would
probably be somewhat higher than if a central management office had
correctly forecast second-user requests and had purchased the equip-
ment originally. Conversely, however, under the present poliey, judg-
ment on the purchase of that equipment is withheld until a second

* See Comptroller General’s Report to the Congress : “Study of the Financlal Advantages
of Psemh:slgg Over Leasing ol‘pElectronlc Data Processing Equipment In the Federal
Goveroment” (March 1863).

*T.R. 5171 would aspign this responsibility to the General SBervices Administration.
The Comptroller General has rccommgnded thet the President should establish this offlice

in his own organization.
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user is fully assured, and thus the possibility of a loss resulting from
premature disposal of the equipment is averted. )

The soundness of the Comptroller General’s recommendation there-
fore depends on the ability to forecast .second and third uses of
equipment with such accuracy and reliability as to warrant a sub-
stantial capital investment. The following are considerations to be
taken into account.: ' ) )

1. Manufacturers offer a wide assortment of optional special fea-
tures and engingering modifications to a_customer. The extent and
complexity of the combinations available and used are shown by
illustration ITI, which pertains to IBM 7094. This same complexity
applies equally to the popular models of computers which are widely
used. Thus, although equipment may carry the same model number,
equipment, capability within that model number can and does vary
substantially. It is therefore unlikely that an equipment configuration
used at one installation could be used as is by another. This is sup-
ported by discussions with one equipment manufacturer who indicated
that about one-half of all computers in a popular model returned by
Jessees needed some modification before they were usable clsewhere.
Another one-third of those returned could not be used at all and were
dismantled. The cost of operating a system of this kind, according
to one manufacturer’s experience, would equal at least several million
dollars annually.

9. If it is assumed that equipment could be used elsewhere in a
given case, the likelihood that it would be released by the current
user at the time needed by the second user is small. Planning for
replacement and for installation of equipment requires a year or
more. The complexities involved with respect to site preparation,
system design, computer programing, training, and delivery create
serious handicaps in coordinating the transfer of equipment. There-
fore, it seems highly probable that some provision would need to be
made for special warehousing facilities for the temporary storage
of expensive electronic equipment until transfer arrangements from
one user to another could be completed. _

In support of his recommendation, the Comptroller General pointed
out in March 1963 that savings in rental costs of $148 million would
be achieved over a 5-year period by the purchase of 523 selected com-
puters. It is significant that between June 1962 and June 1964 the
executive branch purchased 506 computers under its present policies
which, in a 5-year period, will have saved $142 million. Additional
purchases planned for the fiscal year 1965 will increase this figure to
over $200 million. Further, by the end of fiscal year 1965, almost
46 percent of the computers will have been purchased under present
policies. As these computers become excess in the agencies where they
are now in use, attempts will be made to extend their use in Govern-
ment if economically feasible. - It is probable that many of these will
not be usablé and will be disposed of. Consequently, it does not
seen advisable to purchase others solely in anticipation of eventual
reuse, when it is probable that those purchased under present criteria
will not be fully absorbed within the Government as they become
excess. :

Tho system proposed by the Comptroller General clearly would not
be workable unless a central management office could direct the use
of excess computers. If, for example, the original user releases at
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the end of 3 years a computer purchased by the central management
office, and if 114 years of use is still required {)efore the purchase break-
even point is reached, then a second user must be found to fully
protect the capital investment. Honest differences between potential
second users and the central office over whether the old computer
can be used economically and advantageously are bound to arise.
Logically, these situations can be resolved only by granting sufficient
authority to a central management office to make the decision or by
referring the matter for decision to the Executive Office of the Pres,-
dent. In either ecase, the decision, which involves n resource vital
to an agency’s operations, could encroach seriously upon the manage-
ment responsibilities of agency heads. The vital role now played
by electronic computers requires that those who are accountable for
mission accomplishment. should have flexibility in making decisions
on the selection and use of this equipment.

‘We believe that the basic polictes and system now in effect represent
a prudent course for the (Government to follow and should be con-
tinued with such modifications and refinements as may be suggested
by future experience.

MAINTENANCE OF EQUIPMENT

The substantial increase in the number of purchased computers in-
troduces problems of maintenance which didp not exist when the pre-
dominant practice was to rent eguipment. ['nder rental contracts,
maintenance of the computer iseaxe sole responsibility of the manu-
facturer. Under purchase contracts, the Government. has the option
of retaining the services of the manufacturer under a separate main-
tenance contract, or of arranging to have maintenance performed by
Government personnel or by commercial maintenance organizations.
Consequently, the Government now has to choose and adopt a main-
tenance policy which recognizes these alternatives and provides the
greatest advantage. Also, to assure adequate service and thereby
achieve maximum use of the equipment, it must establish criteria to
evaluate the quality of maintenance,

There are basically four methods by which the Government can
maintain its equipment.:

1. Contracting with the manufacturer—Under this method, the
quality of maintenance service would be cssentially the same as that
under present rental contracts. This alternative, at least as a transi-
tional step until a policy can be developed, is attractive because of
the manufacturer’s expertise with his own product line. In addition,
the vital relationship between sales and maintenance would tend to
assure a high stangard of performance. If adopted as the sole
method, however, it might be more expensive than if other competitive
arrangements were encouraged or if the maintenance were performed
by the Government. )

2. Contracting with a single manufacturer to service all egzw ment
in an installation, regardless of which manufacturer supplied it.—
From the standpoint of the computer installation. the consolidation
under one manufacturer of maintenance responsibility for all equip-
ment would simplify the administrative arrangements that are now
complicated by tﬁe need to deal with several manufacturers. The ad-
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ditional costs of training that would be necessary for a manufacturer
to assume this responsibility would, however, tend to make this al-
ternative more expensive—or otherwise result in maintepance of lower
uality. _
1 3. Contracting with a commercial maintenance organization—Ex-
Eeriencc with this type of service is extremely limited because there
as been no great demand for such service and very few companies
have entered the field. Here again, capability and its dependence
upon proper training and continuous updating of that training as en-
gineering modifications are made to the equipment are paramount
considerations. Also, there is the question whether commercial orga-
nizations would be available in sparsely populated areas; if not, prob-
lems of obtaining satisfactory maintenance service might arise.

4. Establishing maintenance service within the Government.—Rela-
tively few organizations within the Government provide their own
maintenance service. It has been limited essentially to those places
where substantial modifications of commercially available equipment
have been necessary to meet special purposes, or in isolated geograph-
jcal areas. Where this practice has been followed, the uality of
maintenance has been good, and often less expensive than that other-
wise obtained. The retention of experienced personnel tends to be a
problem, but has been alleviated in some cases by expanding the role
of the maintenance engineer to include design, modification, and devel-
opment of equipment. i

Because experience thus far has generally been confined to manu-
facturer-provided maintenance, the alternatives should be studied
carefully before a policy on this matter is adopted. Such study must
give full recognition.to ways in which experience on maintaining
equipment is re orted to the manufacturer to aid him in developing
his product and making improvements which ultimately benefit the
customer. This feedback is automatically assured when maintenance
is performed by the manufacturer, but not when other arrangements
are followed. The importance of this feedback is illustrated by the
experience of one manufacturer who reported that 200 en%ineering
changes had been made on 1 model of equipment, primarily as the
result of such reporting.

Further, full recognition needs to be given to detailed and accurate
reporting of all maintenance activity on each component of the equip-
ment. Manufacturers regard this as highly essential to effective per-
formance and to the proper management of their equipment inventory.
It applies equally with respect to Government-owned equipment, and
will further facilitate the transfer of computers or components among
agencies with full knowledge of the equipment’s performance capabil-
ities. The recordkeeping required in this respect is extensive and
costly and is an important factor to be considered. ,

_The introduction of alternative methods for maintaining equipment
highlights the need for criteria to measure the quality of maintenance
being provided. Under rental contracts, there 1s an incentive for the
manufacturer to provide satisfactory maintenance because rental pay-
ments depend upon the equipment being in good operating condition.
Even so, significant differences in maintenance performance under
rental contracts are noted. Statistics covering 1,400 computers

over a 3-month period indicate that the average time required for
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preventive maintenance was 21,9 hours a month, and for remedial
maintenance it was 11.8 hours a month. There was no significant
difference in these averages as between purchased equipment and
rented equipment, indioatmg that sale of equipment has not thus far
tended toward a lower quality of maintenance, as some have feared.
Instances were detected, however, where maintenance requirements
with respect to different models of equipment deviated considerably
from these averages as depicted in illustration IV. These differences
Ecmt to the need for some criteria to measure quality of performance.

eporting of actual performanee against these criteria would form
the basis for remedial action on 2 Government.-wide basis, where such
is indicated. As these criteria are refined, consideration should be
given to their inclusion in maintenance contracts to assure satisfactory
performance,

TLLUSTRATION 1V.—Average monthly hours of preventive and remedial
maintenance for principal computera

Total Average maintenance houra
Av ] ‘Total hours in {monthly)
Computer mon number sarvice
installed | Installed | (monthiy)
Preventive| Remedial Total
5.0 37 253.4 10.8 4.1 1.9
48.2 ] i35.4 4.7 7.3 1.9
45.2 41 210.3 4.5 7.3 1.8
40.2 22 182.4 13.0 4.1 17.1
33.6 101 371.8 10.9 18.8 20.4
.1 23 4328.8 8.2 7.4 73.8
20.9 4 346.5 2.3 1.9 34.2
20.0 110 180.1 3.7 8.7 9.4
19.8 B 413. 4 30.0 18.5 46.3
19.1 48 844.2 10.5 10.3 20.8
15.8 25 474.9 3.6 11.8 45.4
12.¢8 47 846.8 80.9 13.2 741
11.8 B 235.7 88.7 8.4 42.1
11.4 48 318.2 23.8 10.6 34.4
1.3 &1 411.0 4.0 18.7 40.7

MANAGEMENT OF INVENTORIES OF EXCESS EQUIPMENT

The trend toward Government ownership requires that proper provi-
sion be made for extending the use of this uipment in the Govern-
ment as long as it is economical to doso. In this process, the nature of
electronic data processing equipment creates problems of a special
nature.

1. When reference is made to purchased computers, the impression
that all components of the system have been purchased may be left.
This is frequently not the case. Agencies may purchase major com-
Eonents, but continue to rent peripheral devices which have a longer

reak-even point, are subject to more frequent replacement, or involve
greater maintenance (e.g., magnetic tape units, high-speed printers,
and card punches). Thus, the management of excess purchased equip-
ment may involve “incomplete” systems, which need to be augmented
before they are reusable. i

2. The large variety of alternative equipment configurations, op-
tional features, or equipment modifications that are possible with each
installation * requires that the inventory management problem be di-
rected at the component level, thus expanding the equipment 1pvent(23/
far beyond that represented by only the number of computers involved.

4 8ee {llustration II11I.

Approved For Release 2005/11/21 : CIA-RDP67B00446R000600050004-7



Approved For Releas% I%Po%ﬂ?é% A&I@M&ZMOMGROOOGOOO&DOL?

These differences make the placement: of excess equipment more diffi-
cult and require detailed recordkeeping on the technical characteristics
of each component, in order to help a potential user to decide whether
it will meet his requirements. ) ) )

3. Farlier in this chapter it was noted that extensive modifications
of equipment are often required before a second user’s needs are satls-
fied. In one manufacturer’s experience this was true of almost half of
the computers of one model that had been returned after use; for
another one-third, modifications could not be made and the equipment
was dismantled. Critical evaluations of the economics of redistribution
will, therefore, be necessary to determine whether it is advantageous
for the Government to effect redistribution in certain cases.

4. Provision must be made for adequate support of equipment whose
use is extended over a long period of time. Programing aids must be
maintained by skilled programers, and training activities must be
conducted for new programers and operators. As this equipment 18
phased out of production by the manufacturer, there 1s no assurance
that reliance can be placed upon the manufacturer to continue this sup-
port and the Government must be prepared to assume the burden.

5. Since much excess equipment will probably not be reusable to
advantage, adequate measures must be taken to assure prompt and
effective disposal.

6. Tf it should appear that Government ownership of certain models
or of models with certain characteristics might become excessive, addi-
tional purchases of that kind of equipment should be suspended tem-
porarily. An agency that needs equipment immediately could rent it
temporarily until the Government. equipment becomes available. To
avoid unnecessary purchases, provision should be made for a continu-
ing evaluation of the potential excesses of owned equipment that
might occur.

The basic procedural groundwork for accomplishing the redistribu-
tion of excess owned and leased equipment is contained in regulations
issued by the General Services Administration.® Further attention,
however, shotld now be directed toward the problem areas emerging
in the implementation of these procedures.

RECOMMENDATIONS
NNy

1. lg_%egggt_z_pglicy and criteria governing the decision to buy or rent
should be cont] , except. that the cost, of money should be included
as a factor in cost comparisons. Provision also should be made for
a general suspension of purchase activity in respect of certain computer
models when it becomes evident that superior equipment is about to
become available, or when potential excesses of Government-owned
equipment, are sufficiently imminent to warrant only the temporary
rental of equipment, pending the availability of such excesses.

2. Agency heads should take appropriate steps to assure that deci-
sions to rent equipment remain under constant review, and that prompt
action is taken to purchase the cquipment if, in accordance with pub-
lished criteria, it becomes advantageous to do so.

& DPergonal Property) Management Regulation No. 36: “Utilizati T ‘n-
ment-Owned and Leascd Rleetronic Data Processing Equip-me‘lnt?'n (Sﬁ}fﬁnl{%l&i"(}ovem
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3. To avoid use of equipment beyond the point of economic advan-

tage to the Government, the G atian _ghould
develop and publish guidelines and criteria governing the replacement
of equipment.

4. The General Services Administration should also—

(2) Undertake a comprehensive study of the alternatives for
providing adequate maintenance o computer equipment—a study
that would Ieaeg to the establishment of appropriate policies, guide-
lines, and practices;

(8) Develop and publish criteria for evaluating the quality
of maintenance; -_

(c) Provide guidance to assure that accurate and detailed rec-
ordsarskept on%'ﬁﬁz?ﬁtenanm performed on Government-owned

equg)ment;

(d) Give ilgﬁiﬁimm@%tion to the problems, as outlined in
this chapter, with respect to the utilization of excess and disposal
of surplus ADP equipment. ~ -
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CHAPTER 6

CONTRACTING FOR THE PROCUREMENT OF
EQUIPMENT

The present system whereby the General Services Administration
annuallg negotiates contracts with manufacturers for the purchase,
rental, and maintenance of equipment is not satisfactory to either
party. The nature of the system causes delays in the execution of con-
tracts, so that often there is no contract in existence until 2 or 3 months
after the beginning of each fiscal year.

In these circumstances, Government agencies wishing to extend their
rental agreements into the next fiscal year for equipment already in
use are prevented from doing so, and they cannot make rental pay-
ments to the manufacturer until a contract is finally executed—per-
haps as late as October. As a consequence, the manufacturer is forced
to “finance” the continued use of the rented equipment by the agency
with his own funds until a new contract is avallagle as a basis for the
collection of the rental payments due. Meanwhile, both parties are
handicapped by the fact that the new contract may revise the condi-
tions which govern the amount of rentals to be paid. Consequently,
there is uncertainty regarding the kinds of records that need to ge
maintained to reflect the basis on which charges ultimately will be -
made. The determination of payments due on a retroactive basis is,
therefore, often an extremely difficult task.

Further, the same terms and conditions negotiated by the Govern-
ment are usually made available by the manufacturers to commercial
users who normally acquire only single units of equipment. The Gov-
ernment obtains no special advantages as a volume purchaser of equip-
ment. '

These problems point to the need for a system that provides fair
opportunity for negotiation and for prompt execution of contracts,
leading to fair terms and conditions.

NEGOTIATION PROCEDURES

Contracts negotiated by the General Services Administration are
published as a part of a Federal supply schedule. When a Govern-
ment agency decides to acquire or continue the rental or maintenance
of a computer that is included in the schedule, it issues a purchase
order against the manufacturer, citing the applicable contract. This
system eliminates the need for agencies to negotiate separate contracts
for each procurement, although there are circumstances when agencies
do undertake their own negotiations, as in the case of large multi-
computer orders. ‘

Under its current procedures, the General Services Administration
annually advises the manufacturers in January of the terms and
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conditions it would prefer to incorporate in the contracts for the
next fiscal year beginning July 1. Manufacturers are requested to
submit their offers in February, but they rarely meet this date. Thus,
negotiations on the offer which should take place between March and
June are often delayed, and sometimes do not begin until after July 1.
The negotiations themselves may become long, drawn-out affairs.
The delays and the undue length of the negotiation process are due to
many facters. On the part of the Genertﬁ Services Administration,
the need to handle a heavy workload in a given period of time with
& limited staff is & contributory cause. (ﬁl the part of the manu-
facturers, there is the need of more time to formulate an offer. On
both parts, negotiating positions have to be checked with higher levels
of authority at various stages of the process. But the main reason
is large]ﬁ' tactical. Manufacturars hesitate to execute n contract
without knowledge of their competitors’ position and, consequently,
no manufacturer wishes to have his contract executed and made public
first. The General Services Administration, on the other hand, nat-
urally strives to incorporate the best of the terins and conditions offered
by one manufacturer in all other contracts.

On both sides, maneuverability is curtailed if an impasse is reached.
The Government is faced with the possibility that the contractor may
remove rented equipment from the premises if a contract is not exe-
cuted by July 1 (although realistically he would probably not resort
to such drastic action in view of the financial impact). The manu--
facturer, on the other hand, is faced with the possigility that the Gov-
ernment may release the rented equipment on July 1 (although real-
istically it could not do this in view of the extensive work and cost
involved in changing to another manufacturer’s equipment). Conse-
qklllently, both parties must proceed toward a final agreement, despite
the length of time involved.

NEED FOR IMPROVEMENTS

Steps c]eaﬂﬁ' need to be taken to correct the nature of existing
procedures. Delays in the execution of contracts that are attributable
to sincere and worthy negotiations are understandable. Those due to
procrastination or jockeying should be eliminated by providing a more
disciplined and fair procedure. The establishment of a firm schedule
within which negotiations with all contractors would proceed con-
currently would contribute materially toward accomplishing this end.
The following plan is proposed :

1. All contracts for the fiscal year should be cxecuted and in effect
by the beginning of the fiscal year (July 1). .

2. The period July 1 through September 15 should serve as a period
in which the agencies can develop and submit to the General Services
Administration recommendations on changes in the existing contract.

3. By October 15, the (ieneral Services Administration should make
available to the manufacturers the proposed changes for the follow-
ing fiscal year.

4. The manufacturers should be required to submit their offers for
the coming fiscal year on or before December 15.

5. Negotiation of contracts with all manufacturers should be com-
pleted by April 30, nt which time authorization would be given to all
manufacturers for printing and distributing copies of their contracts.
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Between April 80 and May 31 the General Services Administration
should develop and distribute to all agencies a bulletin which describes

the formulas to be used in the computation of rental or maintenance
payments, or other guidance required to assure uniform administra-
tion of the contract provisions. oL

6. For future years, experience would indicate how the above proce-
dure could be streamlined and the time involved in the actual process
reduced. - In any case, all using agencies of the Government and the
manufacturers should be in a legal position to continue to do business
several months before the start o%the fiscal year.

7. When any manufacturer fails to submit a contract offer by Decem-
ber 15 as provided in the timetable, agencies should not solicit pro-
posals from that manufacturer for any equipment to be procured after

~July 1 next. Announcement to this eifect should be made by the
Administrator of General Services. It should become effective on
July 1 and remain so for 60 days, plus the number of days after April
30, until a contract is executed.

8. The General Services Administration should convene an ad hoc
advisory committee consisting of senior representatives of the major
users of data-processing equipment in the Federal Government, to
review any conflict existing between the negotiators. This body would
make recommendations to the Administrator of General Services on the
reasonableness and acceptability of the terms and conditions proposed
by the manufacturer. The ad hoe group would not enter into negotia-
tions, but would hear the Government’s reasons for not wanting to
accept a manufacturer’s terms and, possibly, the manufacturer’s rea-
sons for being unable to accept the Government’s terms. Its recom-
mendations would be based on an objective evaluation of both positions.

Although it is customary to execute new contracts each year, the
fact that contracts are negetiated on an annual basis creates an un-
usual situation with respect to rental contracts. It is conceivable that
the terms and conditions under which computer equipment was origi-
nally acquired may, by the second or third year hence, be substantially
altered. Under certain conditions, therefore, it is possible that a selec-
tion which originally carried the best contract terms may, a few years
later, carry the least favorable terms. But once committed to a sys-
tem, it is not feasible to change equipment periodically according to
the best ternis and conditions being offered by competitors on a year-
to-year basis. The nature of this problem suggests there might be some
merit in considering whether annual negotiations of this type best
serve the interests of the Government or whether some change in this
concept would be appropriate. '

CONTRACT TERMS AND CONDITIONS

. The General Services Administration has been successful in achiev-
ing progressively better terms and conditions over the years., In gen-
eral, however, these same terms and conditions are then offered by
the manufacturers to users in commercial industry. The similarity of
contracts usually offers no advantage to the Federal Government over
the small customer who procures only one or a few computers.

In this respect, it seems reasonable that the Government should be
entitled to price discounts when multiple procurements are made under
a contract. Prices listed in current contracts relate to single units.
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Normally, the same price is charged regardless of the number of units
procured by either an installation, an ageney, or the Government.

When the possibility of discounts has been discussed, manufacturers
have indicated that discounts from list prices eannot be made solely
on the basis of the number of units sold. The reason is that the price
covers more than just the equipment itself; it includes the provision
of all supporting services, such as computer programs, compilers, spe-
cial-purpose routines, and speeialized training and systems aids—all
of which vary and tend to lbe custom tailored for each installation.
Because of these variances, the costs ineurred by the manufacturer to
support each installation nre substantially the same and are not re-
duced by virtue of many installations.

Nevertheless, there seems to be some agreement that, when lower
production costs for the equipment itself result from a large number
of sales over a period of time, discounts would be appropriate and
could be passed on to the Government.

In addition, there are situations where a number of computers of
like model are to be installed at different locations for a common
system in which all software requircinents are essentinlly identical.

n these cases, it is also appropriate that discounts should be obtained.
Instances have occurred where this has been done on {he basis of special
negotiations conducted by the agency involved.

art from the question of discounts, our review revealed other
possibilities for improvements in ihe terms and conditions:

1. Providing options on use time: Most rental contracts allow equip-
ment to be used up to a specific number of hours a month (usually 176
or 200 hours) for a minimum rental charge. If the equipment is
used a grenter number of hours a month, extra charges are incurred on
an hourly basis at about 40 percent of the basic hourly rate. Recently,
several contractors have offered various options on the amount of use
time provided at specific raies, each option carrying with it a different,
but presumably optimum, cost for that particular situation. Asa mini-
mum, efforts should be exerted to have various options written into all
contracts to allow agencies to select the option which most nearly meets
their operating requirements. One of these options should provide
for unlimited use at a given cost rate, to eliminate “extra® charges
entirely. Although a number of terms and conditions are the subject
of negotiation each year, the ?roblem of accounting for and deter-
mining extra charges requires the greatest amount of time, contributes
most to the delay in executing contracts, causes the most difficulty in
contract administration, and complieates the decision to buy or lease.
Because pricing structures of the manufacturers are not matters of
general information, it is not possible to determine the basis for such
charges. But the complications arising beeause of them suggest that
further explorations sgould be made into the possible elimination of
these extra charges. .

2. Specifying more clearly the nature of supporting services, pri-
marily programs and programing aids, that are to be provided by the
contractor: The general vagueness of these provisions makes it diffi-
cult to administer the contract. )

3. Specifying more clearly the extent to which the contractor will
provide supporting services for dpm‘chased equipment, particularly
with respect to second and third users of the equipment, and for
purchased equipment which isno longer in production.
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4. In the few instances where it is now required, _discontinuin%‘ the
deposit for securing an option to purchase the equipment at a later
date: The deposit is forfeited if the equipment is not purchased within a
specified time period. Most existing contracts offer this option without
a deposit.

5.}1&chieving as much uniformity as feasible among contracts of the
various manufacturers, in order to reduce the variables that otherwise
must be considered in the selection of equipment. _ .

6. Establishing more formal and routine procedures for reporting
to the General Service Administration any deviations from the con-
tract that are offered to an agency by a manufacturer, so they may be
incorporated as revisions in the contract to be available to all users:
Similarly, the General Services Administration should assure that
prompt notification of price changes or other changes is given to all
users. :

RECOMMENDATIONS

1. The General Sgﬁgiggs Administration should (a) establish a
firm_time schedule to be followed in soliciting and negotiating con-
tracts with manufacturers, similar to that proposed in the preceding
discussion; (5) igform agencies of the names of manufacturers who,
under the plan, fail to suémit an offer by the established deadline, so

that proposals will not be solicited from such manufacturers; and (¢)

a committee of agency representatives to advise on the resolu-

tion of conllicts or disagreements that arise in the negotiation process.
9. The General Services Administration should continue to é%EE ;Lﬁ-
proved. contract _terms and conditions, with specific reference to dis-
counts on quantity procurements and optional use periods (including

unlimited use), but including also such additional possibilities as are
noted in the preceding discussion.
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| CHAPTER 7
STANDARDIZATION OF EQUIPMENT AND TECHNIQUES

Significant differences in design details exist among the many makes
and models of electronic data processing equipment, and among the
programing techniques that are used in their operation. These dif-
ferences place a severe limitation on the opportunities for transferring
work from one computer system to another—because of the extensive
and costly conversion processes that are often necessary—and have
adverse effects, such as the following : _ .

(1) Greatly limited opportunities for making satisfactory
sharing arrangements to meet one-time or peak workloads.

2) Restricted placement of excess equipment.
3; Increased costs (already high) of systems design and pro-
graming. ' '

(4) More costly and less efficient systems involving the ex-
change of information in machine-sensible form (see below)
among (GGovernment. agencies, or between business and Govern-
ment organizations.

.(5) Limited sharing of computer programs among Government
installations.

(6) Reduced opportunities for sharing the services of trained
personnel, who may be highly qualified in the operations of one
computer but not another.

(7) Difficulty in making satisfactory arrangement for back-

. up computer facilities in the event of emergencies.

. A related problem is the lack of standardization of data elements
m common use and the codes used to represent those elements, While
this lack is a problem of long standing, predating the computer by
many years, the advent of electronic data processing has raised the
problem to a position of high priority. Today, the close interrelation-
ship among systems, involving the exchange of data between systems
of different agencies or the centralized summarization of data common
to all agencies, demands that data elements (such as an industry classi-
fication, an item of supply, or an individual’s date of birth) or the
code representing an element of data (such as an alphabetical or
numerical code for a State or a country) be standard for the Gov- .
ernment. Such standardization could help to reduce the high cost
of data conversion. :

NEED FOR COMPATIBILITY OF EQUIPMENT

Compatibility among the varieties of computer equipment is clearly
needed. One way to achieve it is to work toward standardization
of equipment. In addition to alleviating the problems mentioned
above, greater standardization would be ﬁkely to lower the cost of
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equipment and to reduce the number of variables that now must be
considered when & selection is being made. It also would eliminate
the excessive cost of developing and maintaining programing aids
for the different kinds of equipment in existence,

On the other hand, innovation and competition thrive when manu-
facturers are able to market something different and better, with
ultimate long-range benefit to the consumer. Therefore, standardiza-
tion of equipment, in the strictest sense of the word, is not regarded
as a feasible objective at this time. Much of the problem could be
resolved by a more limited and selective approach, directed at the
standardization of those aspects of computer design detail and opera-
tions which would enable people to communicate directly with com-
puters, and computers to communicate directly with eacil other.

Thus, our objective should be to achieve compatibility among com-
puter systems, in order to facilitate direct communication. At the
same time, manufacturers should be allowed complete freedom in
the design of the internal structure of their equipment as long as
the compatibility requirements are met.

MAN-TO-COMPUTER COMMUNICATIONS

People communicate with computers by means of a “computer
program,” which is & set of instructions to govern the manner in
which the computer operates. These programs may be written in
machine language or symbolic language, both of which are oriented
to a specific computer. Or they may be written in a “procedures
oriented” language, which uses instruction terms closely associnted
with the broad functional area to which the computer will be applied,
and which are therefore more readily taught and understood by
people. The procedures-oriented language relies upon another pro-
gram, known as a compiler, to translate this language into the language
of a specific computer.

Many procedures-oriented languages have been developed by the
manufacturers for use with their equipment. Potentially, they offer
distinct advantages: (a) the programing effort is greatly simplified,
resulting in lower costs for program development and maintenance;
(b) tramning requirements are reduced; and (¢) management levels
are able to exercise better control because the language used can be
more readily understood. The ultimate effectiveness of these lan-
guages, however, is dependent upon the efficiency of the compilers
which translaie them to the actual machine language. Performance
has often been disappointing in terms of the computer operating time
required for executing the program. A program for evaluating these
Ianguages being used by e Government is needed in order to assess
their effectiveness and to determine whether criteria can be established
to measure quality of performance and thus assist in the proper selec-
tion of cquipment and associated compilers. )

In recent years, efforts have been devoted to the establishment of
common procedures-oriented languages which would be adopted uni-
versally by all users. In turn, each manufacturer would develop his
own compiler to translate this commonly used language into the
machine required to operate his equipment. . N

The most popular of these common “procedures oriented languages
are COBOL (common business-oriented /anguage}, used for com-
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mercial-type computer applications, and FORTRAN (formula trans-
lator), useg for scientific or engineering-type applications.

The development of COBOL was initiated by a group of people
representing business organizations, equipment manufacturers, and
the Government, and it has been actively fostered by the Department
of Defense. FORTRAN was originally developed by one manufac-
turer, but is used widely with other manufacturers’ equipment.

By using these common languages, a user theoretically no longer
needs to develop different programs for the same application to be
performed on different computers. In Government, for example, a
program could be written once for a widely used sup(}i)]y application;
this would mean a substantial saving of time and expense, even
though each supply activity might use different equipment.

However, in order to maximize for competitive purposes the ad-
vantages of his own computer, a manufacturer often finds it desirable
to construct his compiler in a way that requires the user to deviate
from the common language. Thus, many “variations” of the common
language are in existence, and the full advantages that might be
attained from use of a common language have not been realized.

To achieve these advantages, efforts now underway within the Amer-
ican Standards Association to effect appropriate standardization of
common languages need to be accelerated. An additional reason for

- accelerating the development of standard program languages is to
facilitate the selection of equipment, as indicated in chapter 4, by
providing a firm base for evaluation of performance.

COMPUTER-TO-COMPUTER COMMUNICATION

Although the standardization of common programing languages
will go a long way toward achieving the necessary compatibility,
attention needs also to be directed toward the problems associated with
communication between computers. Such communication is accom-
plished by accepting punched cards, punched paper tape, or magnetic
tape produced by one computer and feeding it into another, or it may
be accomplished directly by wire or wireless transmission.

The exchange of inf%rmation between computers will be greatly
facilitated by the recent adoption of an American Standard Code for
Information Interchange. This action is intended to assure that, when
data are transmitted from one computer installation to another, all

- information will be coded in the prescribed fashion; this would elim-
inate the need for conversion processes that are now required because
of dissimilarities in coding. Work is being undertaken to standardize
the way in which these codes will be represented in each of the princi-
pal communications media mentioned above.

There still remains the problem of assuring that certain hysical
characteristics of the equipment itself be standardized, to fgcilitate
the handling and processing of cards or tape. When large volumes of
information are exchanged, for example, the medium of magnetic tape
is usually chosen. But magnetic tape systems differ among manufac-
turers and even among different machine models of the same manu-
facturer. Among the differences are tape width, tape speed, recording
density, the number of channels used to record information, and size
of the tape reel. Manufacturers claim that they derive competitive
advantages from their varied approaches. However, exchanges of
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information between computers would unquestionably be simplified
if all computers could process a standardized magnetic tape in a
standard format, so that tape output from one computer could be used
ag direct input for another.

AMERICAN STANDARDS ABSOCIATIOM

Since 1960, the American Standards Association (ASA) through
the Business Equipment Manufacturer’s Association (BEMA) initi-
ated an active program for the development of standards in the auto-
matic data processing ficld. Representation in this program is divided
equally amongFﬁmpment manufacturers, vsers, and general interest
groups. The eral Government has been represented in both the
user and general interest groups since the beginning. In addition,
more than a score of Government personnel from many agencies are
devoting some of their time to worl[i)ing on technical subcommittees in
this program. These efforts are coordinated by a standards panel cre-
ated by the Bureau of the Budget for this purpose. ITowever, virtually
all of this governmental activity is being carried on by these personnel
in addition to their regular duties. Also, it is bein d}(’me without ade-

uate central guidance to assure consistency and continuity in the
evelopmental efforts.

Progress toward standardization under the American Standards
Association program has not been swift. This is due in part to the
checks and balances built into the system. A standard is adopted only
if it is supported by a consensus of all national groups substantially
concerned with its provisions. This procedure assures that the poten-
tial impacts upon all groups are properly considered, and often re-
quires the reconciliation of deeply conflicting but sincerely held views
regarding the proper course of action. The importance of the issues
involved, particularly as they affect a new and burgeoning industry,
justifies this careful consideration.

Progress, however, is also dependent upon motivation. This clearly
must be stimulated by the user who generally stands to gain most from
the standardization effort. The cheml Government, therefore, has a
responsibility to work effectively with all users in pressing for those
standardization actions that will permit more effective and economical
use of the equipment. _

It is our view that American standards approved by the American
Standards Association for autumatic data processing equipment and
techniques are, on balance, more advantageous to the Federal Govern-
ment than Federal standards and therefore that Federal standards
should be developed only in those situations in which the association
would not foster standards development because the need is unique to
the Government, or when a Federal standard is ap]‘n‘o riate as an
interim step pending the adoption of an American standard.

CUNCLUBIONS
We believe that the immediate goal should be to achieve compati-
bility among computer systems by congen(rafing first on ErOF]‘amm_g
languages and other utilization techniques. I’rogress in meeling this
oBjective has been slow thus far. The pace must be increased. To
this end, we sce the need for strengthening Federal Government sup-
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port of the American Standards Association and for providing at the
National Bureau of Standards the staff resources needed to squort
the testing of proposed standards and providing technical guidance
and monitorship in standards development. - L

There is need also fora centrally directed program for standardizing
when feasible those data eléments that are in common use in Govern-
ment systems, and the codes used to represent those elements.

RECOMMENDATIONS

1. The Bureau of vet. will assume overall leadership of an
executive branch program for the sta,gda;’_/_l‘a_gi_z_&g'%l of automatic data
processing e(tuipment and techniques for its use. In the fulfillment of
this responsibility the Bureau will—

Fa) Establish standardization policies and objectives.

() Insure that the American Standards Association program
for the development of voluntary American standards for auto-
matic data processing equipment and techniques receives more
adequate support by the Federal Government.

(¢) Provide for appropriate Government use of American
ADP standards approved by the American Standards Association,
when it is in the best interests of the Government and the Nation
to take this action.

(d) Provide for the approval and implementation of Federal
ADP standards in those 1nstances in which the needs of the Gov-
ernment would not be served by adoption of voluntary American
standards approved by the American Standards Association, or
interim stand%rds are needed pending adoption of an American
standard.

2. The National Bureau .
should be responsible for the day-to-da;
of the ADP standardization program, for the developn Tl
for determining standards primarily for Governm s, but also
!:)edresponsive to non-Government requirements and developments in
industry.

8. The Bureau.of the Budget will assume overall leadership of a
program for_the standardization..of data elements in common use
in the Government and the codes used to reprégatit those elements. In
the fulfillment of this responsibility the Bureau will—

_ (@) Invite agencies to submit information and recommenda-
tions concerning data elements in common use that should be con-
sidered for standardization.

(&) Assign responsibility for the studies necessary to establish
the feasibility of standardization of data elements and codes.

(¢) Make provision for the approval and implementation of
standard data elements and codes, the use of which involves two
or more agencies.

(d) Make provision for the revision of standard data elements
and codes when circumstances justify this action.
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CHAPTER 8

'GOVERNMENT-SPONSORED RESEARCH AND DEVELOP-
MENT IN COMPUTER SCIENCES

Of the $15 billion being devoted to research and development, by the
Government, at least $135 million is applied to computer sciences.*
About two-thirds (or $91 million)-of this latter amount is applied by
the Department of Defense. Additional effort, not separately identi-
fiable, is devoted to computer sciences in the development of multi-
million-dollar weapons systems, military command and control sys-
tems, and intelligence systems, which are heavy users of computers,
usnally of special design. :

The problems related to the administration of funds for computer
sciences are similar to those with respect to the broad spectrum of all
research and development efforts. Since most research and develop-
ment efforts are sponsored by individual agencies in terms of their own
program needs, there is a substantial risk of program imbalances
and unnecessary duplication.

There is no doubt that work in the same general subject area of
the computer sciences is being funded at many locations, as for ex-
ample, in computer time-sharing, data displays, programing lan-
guages, compilers, and informational retrieval. But this does not
necessarily constitute program imbalance and duplication of effort.
Projects are often undertaken to explore alternative approaches to
achieve the same objective. Also, the special requirements of a sys-
tem may call for the development of equipment of unique design even
though it may be the same kind of equipment; for example, data dis-
play equipment of one design needed in one area may be completely

_unsuitable in another. But, despite the fact that what appears to be
duplication may not be duplication at all, there remains the question
of whether more formal coordination would lead to a better balanced
Government-wide research program in the computer sciences.

COORDINATED PLANNING AND EXOIiANGE OF INFORMATION

_ Exchange of information among agencies and personnel regard-
ing research and development projects that are planned, underway,
and completed is essential to a more coordinated program. There
are several activities in Government today devoted to compiling,
indexing, and disseminating such information, as follows:

1. The results of completed research and development projects of
an unclassified nature are available through the clearinghouse for Fed-
eral scientific and technical information in the National Bureau of
Standards, Department of Commerce. The Defense Documentation

i Tncludes the design and development of computers and of programing techniques, and
mathematies related to the use of computers, lncluding simulation and related aids.
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Center has similar information (but including classified projects) for
projects completed for the Department of Defense and furnishes much
of it to the clearinghouse for further distribution.

2. Descriptions of unclassified proposals for contracts or grants
and projects currently underway are available through the science in-
formation exchange. although its coverage of projects sponsored by
the Departmnent o Defense and the National Aeronautics and Space
Administration has been somewhnt limited.

3. State-of-the-art reviews in some aspects of the computer sciences
are prepared and distributed by the Research Information Center and
Advisory Service on Information Processing, which is a part of the
Institute for Applied Technology in the National Bureau of
Standards.

. % A semiannual compendium of current research projects on scien-
tific documentation underway throughout the \\'orl(F is compiled and
gublished by the Office of Science Information Service of the National

cience Foundation.

5. Information on projeets in their sphere of interest is shared b
members of an informal and voluntary interagency group for research
on information systems, which has been formed at the ln ratory level
by representatives of Federal agencies,

The existence of these various groups and the general fragmenta-
tion of effort raises a basic question of whether there is a need for a
moro complete, central index of proposed, current, and completed
projects.

General responsibilities for providing a framework of coordination
and evaluation of research and development programs are vested in
the Office of Science and Technology. The Oflice draws on the Presi-
dent’s Science Advisory Committee, the National Academy of Sei-
ences, and expert consul}l ants for advice and assistance. The Director
also serves as Chairman of the Federal Couneil for Science and Tech-
nology, which is comprised of policy officials from the principal scien-
tific ngencies in the GGovernment and which considers ways for im-
roving the planning and management of the scientific” activities.

rogram planning and coordination are cifected through committees
on oceanography, materials research and development, high-energy
physics, atomospheric sciences, natural resources, water resources re-
search, behavioral sciences, patent policy, long-range planning, inter-
national programs, scienee information, and scientific and technical
personne{. ’

In the exercise of its general responsibilities, the Office of Science and
Technology is urged to give consideration o the adequacy of planning
and coordination as it relates to the field of comim(er sciences. The
important role being assumed by computer technology in Govern-
ment and industry would appear to warrant special aftention. Estab-
lishment of 2 committee on computer seiences under the Federal Coun-
cil on Science and Technology merits consideration.

NEED FoRl EXPANDED RESEARCII ON SPECIAL ACTIVITIES

The Government currently devotes insuflicient resources to evaluate
the need for, and to undertake or support(, efforts that are directed
toward the general advancement of computer systems and technology.

The area of standardization, discussed in chapter 7, is indicative
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of this need. Because of the far-reaching impact that any progosed
standardization action might have upon both the supplier and the
user, each proposal should be explored and tested to assure that it 1s
both technicalgr and economically feasible. As a principal proponent
of greater compatibility, the Government should be prepared to share
the burden of such testing. )

Other activities to which such resources might be devoted include
the following : _ .

(1) The advancement of knowledge in the mathematics of com-
putation, especially in numerical analysis, with emphasis upon
problem definition, algorithms, and approaches to the formalized
solution of the problem. .

(2) The development of computer-based systems of advanced
design which make more effective use of com}l))uter capabilities.
In particular resources need to be made available to the smaller
agencies that often lack personnel qualified to undertake projects
involving systems research and development. Assistance needs
to be provided in defining problems, monitoring progress if the
study 1s undertaken by an agency or commercial contractor, and,
on occasion, conducting the study for an agency.

(3) The development of computer evaluation programs which
would provide a basis for measuring the relative performance
capabilities of different computers, and would greatly assist agen-
cies in the selection of equipment.

(4) The establishment of criteria to evaluate the performance
of programing languages, and to create such programing lan-
guages as may be necessary for Government-wide use.

The National Bureau of Standards has pioneered in the develop-
ment and use of computers since 1946. It currently emphasizes re-
search and development on common use aspects of computers and, on
a reimbursable basis, it assists other Federal agencies in systems re-
search. It therefore is the logical organization to fill the need de-
scribed above. To do this adequately, however, would require an
expansion of its present resources. Thisexpansion should be governed
by a determination of the priorities to be accorded to the various
project possibilities, and the availability of qualified personnel to
assure effective accomplishments. ' '

RECOMMENDATIONS

1. The Qffice of Science and Technoloov aview the need
for coordinatihg and evaluating all research elopment, actly
tiesin the field of computer sciences.

2. The Department_of Commerce should determine the extent to
which the resources of the National Burean of Standards need to
be expanded to serve as a research center on computer science and
technology, primarily oriented toward Government applications, and
to serve as an advisory service and consulting center for all Govern-
ment agencles. ’
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CHAPTER 9
GOVERNMENT-CONTRACTOR RELATIONSHIPS

A major and highly complex problem relates to the policies and
standards which ought to be applied to the acquisition and operation
of computers by cost-reimbursement type contractors at Government
expense. Current inventory figures include 179 computers operated
for 8 agencies by such contractors, principally in Government-
owned, contractor-operated facilities. This figure appears to repre-
sent only the top of the iceberg. While no complete and accurate
statistics are now maintained, a special review undertaken during
the present study discloses that the inventory of computers acquired by
all such contractors, either directly or indirectly at Federal expense,
approximates closely in size the number of computers owned or rented
by Federal agencies. Most of these are operated under contracts with
agencies of the Department of Defense, National Aeronautics and
Space Administration, and the Atomic Energy Commission.

Contrary to the current trend within the Government but consist-
ent with the general practice in industry, contractors usually rent
‘rather than buy computers. They generally manage to obtain the
latest models of equipment available from various manufacturers.
Since the Government bears the costs of obtaining this equipment, the

- Comptroller General has recommended, in a series of audit reports,
that Government contractors be required to observe much the same
policies and standards as are now applicable to Federal agencies in
making rent versus buy decisions.

‘While the Comptroller General’s specific recommendation is lim-
ited to computers, the implications of his recommendation for Govern-
ment-contractor relationships are much more far reaching. The same -
logic could well dictate that Government regulations and controls be
applied to the acquisition of buildings and other types of facilities,
tools, and equipment, where the costs are chargeable to the
Government. '

Increasing reliance on contractors to perform vital Government
work, particularly in the field of research and development, has given
rise to many difficult problems. These are dealt with at length in the
report submitted to President Kennedy in April 1962 on “Government,
Contracting for Research and Development.” As indicated in that
report, “the developments of recent years have inevitably blurred the
traditional dividing lines between the public and private sectors of
our Nation.” The classical distinctions between what is public and
what is private no longer apply, particularly in situations where (1)
the Government is the sole or predominant customer; (2) competition
and other normal economic incentives are largely nonexistent; and (3)
the Government directly reimburses the contractor for the costs of
facilities and services under cost-plus-fixed-fee contracts. Under such

i —— 57
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circumstances, the new and growing partnership between the Govern-
ment and private industry poses a fundamental dilemma. Tow do
we reconcile the need to maintain essential controls to assure proper
stewardship of public funds with the need to preserve the responsibil-
ity, integrity, flexibility, and creativity of the private enterprise sys-
tem? There are no simple answers.

DIVERSITY OF AGENCY TRIACTICES

The Government supports, either partially or fully, automatic data
processing capabilities for many different purposes and under a wide
variety of contractual arrungements. These include:

(1) Contracts for products or services, including cost-plus-
fixed-feo contracts, in which ADD equipment is used by the con-
tractor and the costs ure reimbursed by the Government.

(2) System development and management contructs using Gov-
ernment-furnished equipment.

(3) Research and development contracts using contractor-fur-
nished equipment.

(4) Subcontiracts under which a Government prime contractor
requires services to augment tose he has m-house or where he
has no such capability.

No attempt has been made to develop uniform Government-wide
policies applicable to ADP equipment acquired by Government con-
tractors. Each agency has established the policies and controls which
it has deemed to be best adapted to the purposes to be served and to
the nature of the contractual arrangements. For this reason, there is
considerable diversity in agency practices with respect to ADP equip-
ment utilized by contractors.

The Atomic Energy Commission (AEC) comes the closest to apply-
ing to its contractors Government policies for the acquisition of equip-
ment. Such controls are feasible for the AEC, because most of its
facilities are Government owned and contractor operated (the so-
called GOCQO contract). The AEC requires its confractors to prepare
systems studies as a basis for selecting ADT equipment. e con-
tractor selects the equipment (o be used and prepares a purohuse versus
rent computation. T]I:e package with the contractor’s recommenda-
tion to purchase or rent is submitted to the AEC for ngpmvnl. Appli-
cation of these procedures has resulted in the purchase of about 62
percent of the computers now being used by AE( contractors. ]

Neither the Department of Defense nor the National Aeronautics
and Space Administration (NASA) makes extensive use of GOCO
contracts. The Department of Defense is the largest single user of
contractor services and has entered into a wide variety of contractual
arrangements. Consequently, the problem of establishing uniform

olicies and procedures is much more difficult than that of the AEC.
%efensa and NASA have not differentiated between ADP equipment
and other types of facilities and equipment acquired by their contrac-
tors and have not imposed special controls over ADT equipment simi-
lar to those applied by the AEC to its contractors.

The Department of Defense has recently proposed an amendment to
the Armed Services Procurement Regulations which would limit the
amount of rental costs, including rental of ADP equipment, charge-
able to & contract.! Under this proposal, the contractor would

1 8ee exhibit G : "Proposed Amendment to ASPA-15-205.84, Rental Costs {July 1984).”
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free to buy or rent according to his choice, but if the purchase method
were shown to be to the Government’s economic advantage, charges
would be limited to the amount that the contractor would receive if the
equipment was purchased. This procedure would achieve the objec-
tives of present. Government policy, but it would leave the method of
acquisition to the discretion of the contractor. ~The proposal is now
under review within the Department of Defense and is being consid-
ered by NASA for application to its contractors.

COMPTROLLER GENERAL’S POSITION

The Comptroller General is highly critical of present arrangements
and policies. His view is that “substantial unnecessary costs relating
to computer use are being regularly incurred under Government con-
tracts and will continue as long as there is no provision in the Gov-
ernment’s management system for better coordination of computer
equipment, procurement and utilization by Government agencies and
contractors.” The Comptroller General recommends that a central
management, agency should be responsible for (1) evaluating the
financial advantages from a Government-wide standpoint of the pur-
chase or rental of ADP equipment by contractors and (2) providing

_ for the transfer of used equipment between Federal agencies and Gov-
ernment contractors and among Government contractors. In effect,
the Comptroller General would bring into the same management
system ADP equipment acquired directly by Federal agencies and
ADP equipment acquired by contractors but at Government expense,
and would apply the same criteria and policies to both.

ONCLUSIONS .

The Comptroller General’s reports have served to highlight a major
problem. Existing.i tion concerning the number, type, and cost
of ADP services and equipment acquired by cost-reimbursement type
of contractors at Government expense is Wﬂﬂg&w The de-
velopment and application of better reporting procedures would assist
in contract. administration and would also enable the Government. to

gain the benefit of contractor experience as well as its own in the de-
velopment of policies, guidelines, and criteria for evaluating perform-

. ] pear to underlie the particular
solutions proposed by the Comptroller [have far-reaching im-
plications for management. For example, the Comptroller General
ha¥ Técomimended that a contractor’s decision to buy or rent equipment
should take into account not only his own anticipated needs but the
potential needs of the Government as a whole. Under this concept, a
central management office would make determinations as to the needs of
the Government as a whole. Implicit in this concept is the assumption
that (1) a means could be developed to estimate reliably the potential / /

needs of the Government as a whole, and (2) second and third users
could readily be found for excess ADP equipment. As indicated in

chanter 5, “ﬂ%ﬁ.@&%&w&m L ¢
The Department of DeTense nas expressed the view that the Comp-

troller General’s recommendations, if pursued to their end, would
require the Federal Government to own all computers utilized by con-
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tractors. Such a result would conflict directly with established De-
fense policy of requiring contractors to furnish their own facilities.
It would also complicate efforts now being made by the Depuartment
of Defense to divest itself of the ownership of obsolete facilities.

In developing controls applicable to Government. contractors, we
must be certain that the controls (1) are adapted to the needs of the
particular type of contractual arrangement, (2) are compatible with
the general system of Government-contractor relationships, and (3)
do not shift from the contractor to the Government responsibility for
making sound management judgments with respect {o ABP equipment.

The Government does have a responsibility to assure that reimburse-
ments under cost-reimbursement (ype of contracts are reasonable and
proper. Normally, established cost principles govern the kinds and
amounts of costs which may be properly cRux'god to a contract. We
believe that, in determining the amounts of reimbursement to con-
tractors, it would be reasonable to apply present Government criteria
with respect to lease and purchase. Such criteria are now applicable
to AEC contractors who operate Government-owned facilities. The
proposed amendment to the Armed Services Procurement Regulations
would be entirely consistent with this objective. The amendment
should be made effective at the earliest possible date.

To minimize the costs of acquisition and use of equipment we be-
lieve that it would be reasonable to (1) require contractors, before
acquiring new eguipment, to screen excess Government equipment
to determine whether any is available which would satisfy their
needs, and (2) include contractor-operated equipment in intra-agency
equipment sharing programs, thus broadening the opportunities within
an agency for utilizing unused capacity as an alternative to acquiring
additional computers or using commercial sources. Policies governing
the utilization of excess equipment and the sharing of equipment
within an agency should be amended where necessary to make this
possible.

RECOMMENDATIONS

1. The Buggu.af the Budeet svill}.]:ﬂkﬂ-d'&mwicies to pro-
vide that {a) »QSMM with respect to the purchase or rental
of automatic data processing equipment shall be applied in determin-
ing costs to be reimbursed under cost-reimbursement type of con-
tracts, and (4) ies will include equipment operated by their cost-
reimbursement type of contractors in infra-agency sharing arrange-

ments.

2. The Bugeay af the. Budget, i—"&-iﬁﬁm‘”“ with the Department
of Defense, National Aeronautics and Space Administration, Atomic
Energy Commission, General Services Administration, and other
agencies will undertake the development of reporting procedures to
obtain an jnyenfgry. together with related datd on costs, of automatie
data processing equipment and services provided under cost-reim-
bursement type of contracts. This information should be incorporated
in the ADP management information system recommended in chap-
ter 10.

3. The Department of Defense should make effective at the earliest
practicable date the proposed amendment to the Armed Services Pro-
curement Regulations on “Rental Costs.” W{mld
be adopted by the National Aeronautics and Space Administratibn.

r——
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4. The General Services Administration should clarify and amend
its existing regulations relating to the utilization of excess equipment
to emphasize the importance of those provisions which now require

- that_contracting agencies make excess (Government ADP equipment
available to cost-reimbursement type of contractors when such equip-

ment will satisfy their needs.
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CHAPTER 10

INFORMATION FOR MANAGING AUTOMATIC DATA
' PROCESSING ACTIVITIES

The lack of availability of essential information on a timely basis
constitutes an important obstacle to attaining effective management
of automatic data. processing equipment in the Federal Government.
While the annual inventory produced by the Bureau of the Budget
is useful, it was not intended to provide current and full information
needed for management purposes. ' .

The present report notes that a large amount of unused capacity
on existing computers is available to Government agencies an that
this should be considered for use before additional computers are
installed. However, if agency officials are expected to use this uip-
ment, they need information on the location, the precise kind of -
equipment being offered, the times and conditions under which it is
available, the kinds of data processing services that are available,
and the prices charged. Such information must be current and readily
accessible on a geographical basis, so that the potential user can select

effectively and quickly the most appropriate arrangement available
to satisfy his particular need. .

The general absence of information on the performance of installa-
tions is & handicap in establishing Government-wide criteria to evalu-
ate performance. If such criteria were available at each computer
installation, they could be used by local management to evaluate the
performance of its installation and to determine where improvements
are needed. At departmental and Government-wide levels, such cri-
teria would help in comparing installations in smilar situations, point-
ing out problems needing corrective action, and assessing total agency
or Government-wide effectiveness. In addition, information on per-
formance would assist in the development.of Government policies and

idelines and in the evaluation of agency conformance to such guide-

ines. General areas where such information is lacking include (1)
manufacturers’ performance with respect to quality of equipment
engineering, maintenance, and program support, (2) utilization of
equipment in terms of productive and unproductive time, (3) operat-
ing costs for performing applications common to many Government
installations, and (4) utilization of personnel.

Information on the extent to which the Government uses com-
mercial sources for automatic data processing services is sketchy. It
is reasonable to expect that existing Government facilities should be
used whenever feasible before resorting to commercial contracting.
More specific information regarding the extent to which commercial
contracts are used, the purposes of the contracts, the reasons why this
method was chosen, and the quality of performance would permit
a determination on the need for definitive policies and guidelines on
the use of such services. - -

63
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The trend toward increased purchasing focuses attention on a rela-
tively new need for assuring that detailed information on the engi-
neering and performance characteristics of each component of equip-
ment is properly recorded and reported to reflect maintenance activity
and modifications. Such information is essential, of course, for keep-
ing Government-owned equipment in good operating condition, but it
also facilitates decisions on the redistribution of the equipment as it
becomes excess. 1f properly and promptly reported, it also assists
the manufacturer in effecting engineering improvements which may be
passed on to the customer.

This report suggests more formalized reporting procedures in the
area of contract negotiation and administration. Contract negotia-
tions by the General Services Administration for the purchase, rental,
and maintenance of equipment are handicapped currently by the lack
of information from local installations concerning their experience
with administering existing contracts. Information on manufacturer
performance, difficultics in contract interpretations, and deviations
from the provisions of the contract is especially needed to assist in
negotiating improved contracts.

The extensive use of automatic data processing equipment by Gov-
ernment. cost-reimbursement contractors requires that more informa-
tion regarding these operations be obtained. Although some infor-
mation is available on contractors who operate Government-owned
facilities, it is almost tolally lacking on those who operate their own
facilities but whose costs are borne by the Government. In particu-
lar, better information is needed to improve contract administration
practices as they relate lo the contractor’s use of equipment. In-
formation is also needed to include contractor-operated equipment
in intra-agency sharing arrangements, thus enabling an agency to
make the fullest practicable use of agency-financed equipment. Fur-
thermore, information on ADI performance, as discussed earlier in
this chapter, would enable the Government to derive the benefit of
contractor experience in its efforts to develop broad measurement
criteria for evaluating the performance of its computer installations.

Information on specific accomplishments which have been made
possible largely by the use of electronic computers, together with gen-
eral plans for the future, is essential, but at present it is not reported
on a routine basis. DBenefits being obmiueéj by the Government in
terms of improvements in mission performance, reductions in costs,
and lower manpower requirements should be reported. YWhere man-
power requirements are involved, information is needed regarding the
extent of reductions and the placement of the employees affected so
that the problem of displaced employees can be evaluated on a con-
tinuing basis. All this information would provide the means for a
broad assessment of progress and plans,

PRESENT GOVERNMENT-WIDE REPORTING SYSTEM

Since 1959, the Burean of the Budget has prescribed a Governient-
wide reporting system ! which requires agencies to submit annual re-

' Bureau of the Budget Clrcular A—85: "Annua] Reports on the Utilization of Automatic
Data Processing Equipment In the Executive Branch" (revised Nov. 15, 1963).
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ports on their use of automatic data processing equipment. These
reports include information on computer models installed, the number
of hours used, purposes for which used, status with respect to lease or
purchase, operating and capital costs, and personnel employed. The
data are projected for 8 years. )

This system has proved useful in budgetary reviews of agency plans
for the use of this equipment, and in the formulation and evaluation of
broad Government-wide policies and guidelines. It has also formed
the basis for publishing the Annual Inventory of Automatic Data
Processing Equipment in the Federal Government. This publication
has helped agencies in identifying possibilities for sharing equipment
and exchanging experiences with other agencies that use computers
for similar purposes.

But this reporting system is conceived basically as an annual “status
report.” It was not intended, nor does it begin, to meet the informa-
tion requirements necessary for improvements in the Government’s
management practices. '

NEED FOR AN EXPANDED SYSTEM

A Government-wide information system which will meet the man-
agement needs of each major organizational level (i.e., local level, in-
termediate level such as bureaus or commands, departmental level, and

" Government-wide level) is clearly needed. It should prescribe the
minimum amount of information to be maintained at each level to
assure prompt and uniform reporting of selected information to suc-
cessively higher levels. While the information must flow upward-to
form the basis for evaluation, the results of such evaluations must flow
dewnward in the form of policy and guidance. »

Although the precise form of the system will be determined by
further study, a preliminary assessment of needs indicates it should
cover the following broad categories of information :

1. Equipment.
(¢) Equipment configuration in use, by component.
(6) Ownership status.
(¢) Plans for additions, replacements, or modifications.
(d) Availability of related equipment, such as communication
facilities. :
(e) Maintenance and performance,
2. Software.
(@) Program language compilers.
Eb) Assembly programs.
(ccz)) léloni'tolrs.
ecial programs.
3. UtilizationI.) Progs
(a; Pur]lmses for which equipment is used.
(b) Analysis of operating time, including time shared.
(¢) Analysis of unused time.
4. Sharing.
(@) Conditions to be met by potential users.
Eb) Assistance available to users.
(¢) Charges.
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5. Costs.
(@) Incurred by major costelements.
(&) Budget requirements.
6. Personnel.
(a) Currentl emp!o:,cd (by occupational classification).
(&) Project uirements.
(c) Trammg nee
7. Services contracted out.
(@) Purpose.
(d) Cost.
8. Administration of purchase, rental, and maintenance contracts.
(a) Problem.
() Suggestions for improvement and clarification.
9. Accomplishments.
(2z) Improvements in mission performance.
(b) Reductions in costs,
(¢) Manpower reductions and placements.
{d) Plans for the future.

RECOMMENDATION

The By e thc development of a
broadly based A Li slean as a matter of
high priority, and wjll seg ; n nssmlulf’c of those agencies
most vitally concerned, including agencies with Government-wide re-
sponsibilities, such ns the General Services Administration and the
Civil Service Commission,
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_CHAPTERTL “%‘)

«QRGANIZATION AND LEGISLATION .-

The earlier chapters of this riefporb are designed (1) to examine
resent problems relating to the effective management of ADP within
oth the central agencies and line departments of the executive branch,
and (2) to estab%ish a framework for making decisions about the
adequacy of existin organizational arrangements and legislative au-
thority respecting ADP matters. . .
With respect to both organization and legislation, the alternatives
are (1) to improve the existing structure or (2) to change 1t by estab-
lishing more central management. ) .
In general, the weight of evidence supports the belief that existing:
organizational arrangements are basically sound but that there
' - renigthen the resources devoted to the mana,
ment of ADP. This conclysion leads us to rec end against,the™
position_taken by the Comptroller General w%lc%, favors establish-
mient of strong central management authorities and responsibilities.
That alternative will be discussed first.

CENTRALIZATION OF AUTHORITY

The Comptroller General has recommended that the President
establish a central management office suitably em]})lowered with author-
ity and responsibility to make decisions on the procurement and
ufilization of data processing equipment. This recommendation as-
sumes that a central office will control the type of equipment to be
used and its availability, and will make the decisions as to whether
equipment should be purcilased or leased. ‘ '

The impracticability of making individual procurement decisions
on the basis of predictions as to the future needs of the Government
as a whole has been pointed out in various sections of the present re-
port. The procurement and utilization of data processing equip-
ment are dissimilar in significant respects to routine logistics manage-
ment. ADP equipment is increasingly becoming integral to the ac-
complishment of agency missions and, in certain instances, it is vir-
tually synonomous with program accomplishment. Decisions as to
equipment, the arrangements for its availability, and the manner

~ in which it is to be used directly affect the success or failure of Gov-
ernment programs to-a degree not experienced with such items as
office space, t)('ipewriters, and even communications. Accordingly, de-
partments and agencies require considerable flexibility and discretion
in making decisions on ADP procurement and utilization.
_ The President has made it quite clear that he holds agency heads
directly responsible for the management of their organizations, With-
in that framework of responsibility, the President expects the Director

67
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of the Bureau of the Budget, in his role as staff assistant to the Presi-
dent, to develop policies and guidelines, provide or arrange for lead-
ership in matters of general concern, and evaluate and advise the
P'resident on current and proposed activities of the executive branch,
rimarily through the budget review process. The Bureau of the
tudget expects to strengthen and augment its efforts to enable the
Director to carry out his responsibilities effectively.

Comparable actions will need to be taken to strengthen the ADP
management. capability within other central agencies—such as the
U.S. (%?Vﬂ Service Commission and the General Services Administra-
tion—and within the line departments and agencies that are major
users of ADP systems, as discussed in subsequent. sections of this
chapter.

e recommendation of the Comptroller General also assumes that
the Federal Government. will, to a high degree, take title to or control
the ADY equipment used by contractors performing services for the
Government. Chapter 9 of this report discusses Government-contrac-
tor relationships and suggests means to bring about improvements
needed in them. We believe that there is no need to go as far as the
Comptroller General recommends.

In summary, we have concluded that the establishment of a separate
office empowered with authority and responsibility to make decisions
on the procuroment. and utilization of ADP equipment would dilute
the responsibility of agency heads for the management of their orga-
nizations, that it would serve to divorce ADI” management from the
established arrangements for Presidential surveillance over the over-
all management of the executive branch, und that it would interfere
with direct Government agency-contractor relationships unnecessarily

IMPROVEMENT OF THE EXISTING STRUCTURE

To carry out. Lhe recommendations made in this report no significant
changes would be required in existing organizational arrangements
or in the assignments of responsibility to tghe Bureau of the Budget,
U.8. Civil Service Commission, General Services Administration, the
Bureau of Standards, or the departments and agencies. We believe
that the existing organizational arrangements are basically sound.

There 1s a clear nced, however, to strengthen the resources devoted
to the management of ADD within both the ventral agencies and line
dopartments. This problem ean best be highlighted by discussion of
what present statutory authorities are, how they have been and are
now being used, how t?)rey will be used in the future, and how they can
effectively be extended and strengthened.

ADEQUACY OF STATUTORY AUTHORITIES

There are at present. nqgongressional expressions of policy or legis-
lation specifically addressed to the management of .'kD%oin the execu-
tive branch of the Federal Government. The several chapters of this
report reinforce the belief that the lack of specific legislation creates
unnecessary handicaps to the most effective management of ADP.
Steps to remedy this lack are suggested at the end of this chapter.

As indicated below, general statutory authorities, conferred upon
the Bureau of the Budget, the General Services Administration, and
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the Department of Commerce are sufficiently broad to encompass exist-
ing activities with respect to ADP as well as most, but not all of the
additional actions proposed in this report. i .

Bureau of the Budget authority to develop and establish policies
and guidelines for the improved management and coordination of
ADP within the executive branch derives principally from the Budget
and Accounting Act of 1921, as amended, and the Budget and Account-
ing Procedures Act of 1950, as amended.

There is created in the Executive Office of the President, a bureau to be known
as the Bureau of the Budget. * * * The Bureau, under such rules and regula-
tions as the President may prescribe, shall prepare the Budget, and any proposed
supplemental or deficiency appropriations, and to this end shall have authority
to assemble, correlate, revise, reduce, or increase the requests for appropriations
of the seversl departments or establishments (31 U.8.0. 16a). .

The Bureau, when directed by the President, shall make a detalled study of
the departments and establishments for the purpose of enabling the President
to determine what changes (with a view of securing greater economy and
efficiency in the conduct of the public service) and should be made in (1) the
existing organization activities, and methods of business of such departments
or establishments, (2) the appropriations therefor, (8) the assignment of partic-
ular activities to particular services, or (4) the regrouping of services. The
results of such study shall be embodied in a report or reports to the President,
who may transmit to Congress such report or reports or any part thereof with
his recommendations on the matters covered thereby (31 U.S.C. 18).

The President, through the Director of the Bureau of the Budget, is author-
ized and directed to evaluate and develop improved plans for the organiza-
tion, coordination, and mansgement of the executive branch of the Govern-
ment with a view to efficient and economical service (31 U.8.C. 18a).

The President, through the Director of the Bureau of the Budget, is author-
ized and directed to develop programs and to issue regulations and orders for
the improved gathering, compiling, analyzing, publishing, and disseminating of
statistical information for any purpose by the various agencies in the executive
branch of the Government. Such regulations and orders shall be adhered to by
such agencies (31 U.8.C. 18b). .

In addition to its review of requests for funds to finance the acquisi-
tion and use of automatic data-processing equipment as part of the
regular budget review process, the Bureau of the Budget has taken
the following sgeciﬁc actions, with respect to the management of ADP
equipment, under its authority to “develop improved plans for the
organization, coordination, and management of the executive branch
of the Government”:

1. The Burean has made basic studies and issued policies and guide-
lines, such as: '

(@) Bureau of the Budget Bulletin No. 60-6, March 18, 1960,
which provided guidelines on “Studies preceding the acquisition
of equipment” as a basis for making determinations as to the best
uses to be made of computers, (See ch. 2.)

(5) Bureau of the Budget Circular No. A-54, October 1961,
provided “Policies on the selection and acquisition of ADP equip-
ment,” which covers preselection determinations, a competitive
lzgse f%r se%ections (See ch. 2) and purchase-lease considerations,

ee ch. b. :

(e) “Guidelines for appraising agency practices in the man-
agement of ADP equipment in Federal agencies” were pub-
lished in August 1963 as Bureau of the Budget Circular No. A-
61. Prior to publication these guidelines hm§ been in use by our
budget examiners for a year. (See ch. 2.)
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(2) In recognition of the economic advantages inherent in
equipment sharing within and among agencies, as discussed
in chapter 3, “Policies and Res‘[)onsibilitms for Sharing Electronic
Computer Time and Services” were published in Bureau of the
Budget Circular No. A-27 in June 1964,

2. Since 1860, the Bureau has obtained from the executive agencies
reports on ADP equipment. utilization. Based on these reports, we
have publishe i { inventory which includes
information on costs and personnel. Wit

leginning with this year’s pub-

lication, computer applications are included. (See ch. 10.)
3. A “GWM@_W@ by the Bureau in
December . For use Governmént wide, the glossary was devel-

oped by a subcommittec of the Interagency Committee on ADP. As
one of the many things needed to achieve compatibility in and amon
ADP activities in the Government, as discussed in chapter 7 hereof,
the Bureau’s glossary is intended to bridge the gap that will exist from
now until an American standard ADD glossary is approved by the
American Standards Association.

4. AIIIIMﬁcy Committes on ADP was formed in 1957. This
Committee has been continuously active since that date and has pro-
vided the Bureau with many useful reports and suggestions. Forty-
seven departments and establishments ‘mve memberships. A smaller
14-member ADI* Advisory Council was formed in 1962 and, within
the Council, o 4-member Standardization Panel. Both the Council
and the Panel, like the Committee, have provided useful advice in
planning and implementing the ADT program of the executive branch.
We anticipate calling upon all three groups to assist in implementin
many of the recommendations appearing in the several chapters o%
this report.

5. This year the Bureau sponsored a research demonstration project
to apply computer technology and advanced management tccém ues
to the ratemaking process in the Interstate Commerce Commission.
Other regulatory agencies are expected to benefit by this
demonstration.

6. Bureau staff has made a number of surveys of ADD installations
in the agencies.

7. On the basis of many requests received, Bureau staff has provided
consultative assistance to agencies on a wide variety of ADP manage-
ment problems,

e believe the Burcau’s present statuto ities for executive
ranch coordination and managemen rovement g

ermit the Bureau to move forward promptly, without additional
egislation, substantially to carry out the following recommendations

( contained in this report:
=7 ifferences among computer installations (ch.1).

Provide a classification system for computer installation for
use as a guide in the application of ADT policies.

9. Determining the best usc of computer capabilitics (ch.2).
Develop a program and eriteria for agencies to use in evaluating
their effectiveness in using their computer facilities.
Provide criteria for evaluating computer system design.
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8. Meeting requirements for computer capacity (ch.3).
' Provide cost principles for use in billing charges for computer
sharing.’ )
Evaluate the computer service center now being operated ex-
perimentally at the National Bureau of Standards. -
Provide policies on the use of private ADP service bureaus.

4. Selecting the proper equipment foruse (ch. 4).

Provide criteria and technical guidelines on the development
of system specifications, including the use of benchmark
problems. i )

Provide guidelines for evaluating suppliers’ equipment pro-

osals. '

Prrc))vide for consideration of equipment compatibility as a
factor in the equipment selection process.

Provide policies and criteria governing the status to be ac-
corded excess and surplus ADP equipment in the selection

T0Cess.
Clgrify the distinctions to be made between equipment addi-
tions, replacements, and modifications when selection policies
and criteria are applied.
Provide for interagency sharing of experience in equipment
selection.

‘5. Purchase or rental of computers (ch. 6).
Provide policies on the use of the cost-of-money factor in lease-
purchase considerations.

6. Standardization of equipment and technigues (ch. 7).

Assume overall leadership of executive branch programs for
the standardization of (2) ADP equipment, rograming
languages and other techniques and (6) data elements an
codes in common use among Government systems.

1. Government-contragtor relationships (ch. 9).

Provide for the extension of ADP lease-purchase policies to
make them applicable to cost-type Government contractors.

Proyide for obtaining ADP information from cost-type Gov-
ernment contractors as appropriate.

8. 7 n(fo]mngfion for managing automatic data processing activities
ch.10). '
Develop an ADP Management Information System.

General Services Administration authority for the procurement and
management of property derives from the Federal Property and Ad-
ministrative Services Act of 1949, as amended, subject to such policies
and directives as the President may prescribe. '

SEC, 109. (a) There is hereby authorized to be set aside in the Treasury a
speclal fund which shall be known as the General Supply Fund. * * * The
General Supply Fund shall be available for use by or under the direction and
control of the Administrator (1) for procuring personal property ... and
nronpersonal services for the use of Federal agencies in the proper discharge of
their responsibilities, and (2) for paying the purchase price, transportation of
personal property, and services, and the cost of personal services employed
directly in the repair, rehabilitation, and conversion of personal property. '

(b) Payment by requisitioning agencies shall be at prices fixed by the Ad-
ministrator. Such prices shall be fixed at levels so as to recover so far as
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practicable the applicable purchase price, the tramsportation cost, inventory
losses, the cost of personal services employed directly In the repalr, rehubilita-
tion, and conversion of personal property, and the cost of amorization and
repair of eguipment utilized for lease or rent to exceutive agencles. * * *

Sec. 201. (a) The Administrator shall, in respeet of exeentive agencles, and
to the extent that he determines that se doing is advantageous to the Govern-
ment In terms of econoiny, efficiency, or rerviece, and with due regard to the
programm activitles of the agencles concerned-

(1) prescribe policies and methods of precurement and supply of per-
sonal property and nonpersonal services, including related functions such
R8s contracting, inspection, storage, lssue, property ldentificution and clas-
siflcation, transporiation and traflic management, management of public
ntility services, and repairing and converting; and * * =,

(3) procure and sapply personal property and nonpersonal xervices for
the use of executive agencies in the proper diseharge of their responsibili-
ties, and perform functions related to proenrement and supply such as
those mentioned above In subparagraph (1} ¢ * ¢

Sec. 202, (n) In order to minimize expenditures for property, the Adminis-
trator shull preseribe polleies and methods to promote the maximum utllization
of excess property by executive agencies, and he shall provide for the transfer
of excess property among Federal agencies, * = *

KReC. 203. (a) Except ns ofherwise provided in thix section, the Administrator
shall have supervision and direction over the disposition of surplus property.
Such property shall be disposed of to such extent, at such time, In such areas,
by such ugencies, at such terms and eonditions, and in such manner, as may
be preseribed in or pursuant {o this act. * * *

(e) (1) All dixposals or contracts for disposal of surplus property (other than
by abandonment, destruction, donaticn, or through contract brokers) made
or authorized by the Administrator shall be made after pubicly advertising for
bidx, under regulations preseribed by the Adminlstrator, except as provided
in paragraphs (3) and (3) of this subxection. (Paragraphs (3) and (3) pro-
vide speciflc exceptions to paragraph (1).)

Sec. 203, (a) The President may prescribe such policies and directives, not
inconxistent with the provisions of this Act, as he =hall deem necessary to ef-
fectuate the provisions of this Act. which policles and directives shall govern the
Administrator and executive agencies in earrying out their respective functions
hereunder. * * *

(¢} The Administrator shall prescribe such regulations as he deems necessary
to effectuate his functions under this Act, and the head of each executive agency
shall cause to be Issued such orders and directives as such head deems necessary
to carry out such regulations,

{d) The Adminlstrator is anthorized to delegate and to authorlze successive
redelegation of any autborlty transferred to or vested In him by this Act (except
for the authority to issue regulations on matters of policy having application to
executive agencies. the authority contalned in sectlon 106, and cxcept as other-
wise provided in this Act) (o any official in the General Services Adminlstration
or to the head of any other Federal agency.

The (General Services Administration has takeu the following ADDP-
related actions under its general authorily to prescribed policies and
methods of procurement and supply of personal property and non-
personal services, including related functions:

1. GSA has assumed exccutive branch leadership for the development
and operation of ADP equipment sharing exchanges in all regional
arcas of the country where appropriate, as provided in Bureau of the
Budget Circular A-27. A temporary GS.A regulation outlining the
policies and procedures governing the national sharing program has
been issued and appears in the Federal Register for November 28, 1964.
{See ch. 3.) _ ]

9. GSA has performed limited data processing services for other
executive agencies, using the ADD equipment installed and used by
GSA in its regional offices and national headquarters. (See ch. 3.)
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3. GSA issued Personal Property Management Regulation No. 36,
“Utilization Screening of Government Owned and Leased Electronic
Data Processing Equipment,” April 1964, to promote effective utiliza-
tion of excess and disposal of surplus ADDP equipment. A significant
feature of this regulation is the provision for screening leased as well
as owned equipment in view of the potential economies in some cases in
taking advantage of reduced purchase prices of leased equipment.
(See ch. 5. :

4. Since)1955, GSA has provided, for the use of all executive agen-
cies, Federal Schedules of Supply for the rental of ADP equipment
and, since 1963, schedules for equipment purchase and maintenance
as well as rental. Through these negotiations G:SA has improved each
year the terms and conditions under which ADP equipment could be
acquired, with significant economic benefits. (See ch. 6.)

5. Since 1960 when the American Standards Association began the
development of standards for computers and information processinﬁ,
GSA has provided Government representation on the several AS
committees engaged in this work. (Seech.T.)

6. *SA processes the incoming annual reports from executive agen-
cies on ADI” equipment utilization and prepares for the Bureau of the
Budget, statistical information on ADIQ equipment inventories, costs,
and personnel. (See ch.10.)

7. The Public Buildings Service of GSA performs for executive
agencies the construction or remodeling of buildings to provide the
special housing, wiring, and air-conditioning facilities that computers
require.

We believe that the General Services Administration is empowered
to carry out the following recommendations of this report under its
existing statutory authority for property and supply management :
1. Selecting equipment (ch. 4). .

Provide comparative information, upon request, on the char-
acteristics and performance capabilities of electronic data
processing equipment.

Provide information, upon request, on the performance of the
firms that supply electronic data processing equipment and
programing aids to the Government..

2. Purchase or rental of computers (ch.5).

Develop and publish guidelines and criteria. governing the re-
placement of equipment to avoid usage beyond the point of
economic advantage.

Establish policies, guidelines and practices for the maintenance
.of computer equipment.

Develop and publish criteria for evaluating the quality of main-
tenance. :

Provide guidance to assure that accurate and detailed mainte-
nance records are kept.

Prepare to cope with emerging problems of utilization and dis-
posal of excess computer equipment. '

8. Contracting for the procurement of equipment (ch.6).

Establish and administer a firm time schedule for developing.
Federal Supply Schedules for ADP equipment rental, pur-
chase, and maintenance. '

Imfllf)olw)re terms and conditions in Federal Supply Schedules for

equipment.
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AUTOMATIC DATA PROCESBING

4. Government-contractor relationships (ch. 9).

Cooperate in the development of reporting procedures to obtain
an inventory of automatic data processing equipment from
cost-type contractors.

Make excess Government ADP equipment available to cost-type
Government contractors.

5.7 n(ormation for managing automalic data processing activities
ch. 10).
Assist in the development of, and maintain, a broadly based
ADI management information system.

The National Bureau of Standards of the Department of Commerce
derives authority for its scientific and consultative activities related to
ADP principally from the organic act of the Department (15 U.S.C.
272). The Secretary of Commerce is authorized to undertake the
following functions:

(a) The custody, maintenance, and development of the national standards of
measurement, and the provision of means and methods for making measurements
consistent with those standards. * * *

(d) Cooperation with other governmental agenclies and with private organiza-

tions in the establishment of standard practices, lncorporated In codes and specifi-
catfons.

(e) Advisory service to Government agencles on sclentific and technlcal prob-
lems.

(£) Invention and devclopment of devices to service special needs of the Gov-
ernment.

In carrying out the enumerated functions the Secretary is authorized
to undertake the following activities and similar ones for which need
may arise in the operations of Government agencies, scientific institu-
tions, and industrial enterprises:

{17) the operation of a laboratory of applied mathematics;
(18) the prosccutlon of such rescarch in engineering, mathematics, and

the physical sciences as may be necessary to obtain baslc datea pertinent
to the functions specified herein ;

Under its authority to develop standards, perform scientific re-
search, and advise Government agencies on scientific and technical
Fro%)lems, the National Bureau of %.ia'nginrds has engaged in the fol-
owing automatic data processing activities:

1. NBS, to the extent its limited resources permitted, has provided
technical advice and assistance to executive agencies in information
problem analysis, computer systems design, development of system
specifications, and equipment selection. (See ch.2.)

2. At the invitation of the Bureau of the Budget, the Secretary of
Commerce made provision for the ADP equipment in place at NBS
to be used experimentally as a service center for executive agencies in
the Washington area. Concurrently, arrangements were made for
the administrator of the center to establish an ADP equipment-sharing
exchange.

3. Both on the national scene and in behalf of the Federal Govern-
ment, NBS has been an active partieipant in the development of
standards for ADP equipment and techniques. The agency provides
Government representation on most of the .American Standards
Association committees involved in this work. o .

4. NBS research in the computer sciences began with its divect
involvement in the design, construction, programing, operation, and
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use of the first computers built. Dating from the late 1940’s, com-
puter science research at NBS has continued to the present and in-
cludes the provision of advisory services in the application of computer
sciences to the problems of various executive agencies. i L

An augmented program of automatic data processing activities in
the National Bureau of Standards would be facilitated by the enact-
ment of legislation providing clear authority to implement the fol-
lowing recommendations to the full extent contemplated in this
report.

1. Determining the best use of computer capabilities (ch. 2)
Expand the provision of advisory services to agencies in the
analysis and design of computer based systems.

2. Standardization of equipment and techniques (ch.7)
Assume responsibility for the day-to-day guidance and moni-
torship of the ADP standardization program, and for the
development of criteria for the determination of standards.

3. Governmeni-sponsored research and development in computer
sciences (ch.8)

Provide a research center on computer science and technology
to serve as an advisory service and consulting center for all
Government agencies as needed, in computer systems develop-
ment and related problems. :

COMMENDATIONS FOR NEW LEGIg%WON‘ﬁ}

Both general and specific legislation is needed to supplement exist-
Ing statutory authorities in order (1) to make present work more effec-
tive by removing doubts as to its authorization and (2) to provide a
clear statement of congressional policy respecting ADP matters.

General legislation—We believe that management, of ADP within
the executive branch would be strengthened by the enactment of legis-

lation (1) providing an expression of congressiong] policy on the acqui-
sition and use of automatic data processing equipment, and (2) giving
a_specific directive to the Bureau of the Budget and the General Serv-
ices Administration, within the areas of the presently assisned re-
sponsibilities, to take nécéssary actions to assure The most economic
a%&”éé“ﬁvective use of automatic data processing. Knactment of such

legislation would seug,wghl;%h;thgg@mlgn@@nt and inecreas-
ingly important role played by ADD in the management and adminis-
tration of Government programs. It would accord ADP a status
comparable to that of Government sta al activities and (NANETE]
management, which are the subjects of the Federal Reports Act of 1942
‘and separate provisions of the Budget and Accounting Procedures. Act,
and motor vehicles which are the subject of a separate provision in
the Federal Property and Administrative Services Act.

Specific legislation—In certain areas the objectives of this report
can be achieved most effectively by clarifying and strengthening pres-
ent authorities or by granting new authority. For example, the gen-
eral supply fund of General Services Administration is now available
only for procuring personal E)I'operty and nonpersonal services and the
cost of personal services employed directly in the repair, rehabilitation,
and conversion of personal property. 'I?;ms the general supply fund
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probably could not be used to finance consultative, programing, and
other personal serviees which might be provided by a computer service
center. No specific statutory authority now exists to devc{;p, test, and
make provision for the approval and implementation of standards
for automatic data processing equipment and techniques, standard
dats elements, and codes. There is considerable doubt whether the
National Burenu of Standards could undertake the full range of re-
search activities and computer advisory services contemplated by this
report without clarification of its present basic charter.

Consequently, we recommend that explicit legislative authority be
provided in the following areas:

1. Joint utilization of ADP equipment—We recommend that spe-
ific legislative authority be provided for the establishment of a

volving fund to facilitate the establishment of service centers, equip-

1ent pools, and time-sharing arrangements. This fund could be used
)lz%ﬂ,@ Federal agencies to finance the acquisition and utiliza-
tion of AL equipment and the procurement of personal services
related thereto \.&ere existing authority is inadequate,

2. Compatibility—In order to improve compatibility in automatic
data processing we recommend that specific legislative authority be
provided §g develop, measure, test, and mnke provision for the ap-
proval and implementation of Federal standards for ADP equipment
and techniques, and Federal standard data elements and codes.

3. Technical improvement—In order to improve the state-of-the-
art and to provide a source of expertise to Government agencies we
recommend legislation to provide i;}mciﬁn authority and direction tc

)

the Secretary of Commerce to establish a Cgp&:ﬂ.\lﬂi_tmmh center
on computer sciences and technology and to provide advisory and
consultative services to Government agencies on computer systems
development and related scientific and technical problems.

Constructive interest by the Congress, particularly by the Com-
mittees on Government Operations and Post Office and Civil Service,
has contributed materially to improved management and utilization
of ADP within the Federal Government. Close collaboration between
the executive branch and the Congress is essentirl to assure continued
progress in obtaining optimum utilization of ADP within the Federal
(Government,
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EXHIBIT A

U.S. Housk or REPRESENTATIVES,
CommrrTeE oN PosT OFFICE AND CIvIL SERVICE,
Washington, D.C., August 1, 1953.

T PRESIDENT,
The W hite House,
Washington, D.C.

Dear Mr. PresipENT: There is enclosed a copy of a committee print,
an interim report ! of the House Post Office and Civil Service Com-
mittee, summarizing the results of a series of hearings conducted by
the Committee's Su%)committee on Census and Government Statistics
on the procurement and use of electronic data processing equipment
in the Federal Government. Your particular attention is invited to
the conclusions and recommendation set forth in the interim report.

In 1951, there was one electronic data processing system in the
Federal Government engaged in business-type application at the Bu-
reau of the Census. At the close of fiscal year 1963, there were 1,248
such systems in use in the Federal Government (exclusive of tactical
and classified installations) with a total annual cost of $704 million.
Informed opinion tells us that by 1970 the number of systems and the
annual cost may be expected to triple. In other words, although there
hasbeen a phenomenal growth in this activity during the past 12 years,
we are only at the threshold of startling advances and growth in this
new technology. You may know that these developments are being
referred to as “the electronic revolution” and some foresee greater
impact upon our society and our institutions than that of the 19th
century industrial revolution.

The enclosed report emphasizes the need for improving the Federal
Government’s management of electronic data processing and its pe-
ripheral equipment, and for a coordinated, Government-wide ap-
proach to the many problems faced by the Federal agencies. There
1s widespread disagreement in Congress and among the agencies as
to how best to resolve such basic problems as central mahagement,
employee dislocations, standardization and compatibility of equip-
ment and programs, the efficient utilization of installed computers,
and other matters. Because of this, this committee feels that the
enactment of legislation is undesirable at this time since it would
conceivably retard the development of this new technology especially
in its scientific and technical application, ' _

We believe that before Congress legislates on electronic data proc-
essing, an opportunity should be given to the executive branch, in the
exercise of 1ts management responsibility, to evaluate the present sys-
tem and to develop (iguidelines for future Federal policy. We are,
therefore, recommending that you request the Director of the Burean

L3 Rept. 627, “Interim Report on the Use of Electronic Data Processing Equipment
in the Federal Aéencies” (copy not attached to this exhibit). & Fawp
77

Approved For Release 2005/11/21 : CIA-RDP67B00446R000600050004-7



Agproved For Relgasen20R6/ti2d rRiAeRRING7B00446R000600050004-7

of the Budget to review these malters and to report to you and to
Congress, on or before June 30, 1964, with such recommendations for
management and administrative improvements, and for legislative
action, as are determined to be in tge public interest. We further
recommend that, in conducting the review, the Director of the Budget
consult with Members of Congress and with representatives of ae
principal Federal agencies, industry, business, labor, professional
groups, and others concerned.
Respectfully yours,
Tox Murray, Chairman.
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EXHIBIT B

Trur Wurite Houss,
Washington, September 19, 1963.
Hon. Tom MuUrray, : :
Chairmaon, House Post Office and Civil Service Committee,

House of Representatives, :
Washington, D.C. ' ’

Drar Mr. Cnarman: House Report 627, “Interim Report on the
Use of Electronic Data Processing Equipment in the Federal Agen-
cies,” which you forwarded with your letter to me of August 1, 1963,
has been reviewed with much interest. It deals with many of the
problems involved in the use of automatic data processing (ADP)
equipment for which there is no easy solution.

I agree with your recommendation and I have requested the Director
of the Bureau of the Budget to initiate a study of the administration
of automatic data processing in the executive branch of the Govern-
ment, along the lines you have suggested. The Director will submit
ifp}lmpria,te recommendations to me and to the Congress by June 30,

964, :
Sincerely,
Joun F. KENNEDY.-
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. EXHIBIT C

Exzcurive OFFICE OF TITE PRESIDENT,
Bureav or Tiie BupeET,
Washington, D.C., September 25,1963.
Hon. Tom MUrrax,
Chairman, House Post Office and Civil Service Committee,
House of Representatives, -
Washington, D.C. _

Drar Mr. Cuairman : This is to advise you that I am taking steps
to initiate a study of the administration of automatic data processing
within the executive branch as requested of me by the President. The
study will be planned to permit me to submit appropriate recommend-
ations to the President and to the Congress by June 30, 1964.

The scope of the study will be along the lines outlined in your rec-
ommendation to the President of August 1, 1963.  The recommenda-
tions arising from the study will give consideration to the fact that the
purpose in using this equipment is to improve the effectiveness with
which the Government’s operations are conducted, and to the need for
encouraging appropriate competition and technological progress in the
industry. In conducting the study, we will consult with Members of
the Congress and representatives of Federal agencies, industry, busi-
ness, labor, professional groups, and others- who can make effective
contributions. _ :

I wish to assure you that, in addition to reviewing the practices and
policies of using agencies and agencies with more central responsibili-
ties, the study will give particular attention to the functions and poli-
cies of the Bureau of the Budget. We welcome an objective and
critical evaluation of the Bureau’s-automatic data processing program,

~and hope that the study will develop specific recommendations for
strengthening our current efforts.
Sincerely,
Krermit Goroon, Director.
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EXHIBIT D

SELECTED ACTIONS BY THE LEGISLATIVE BRANCH RELATED TO THE
MANAGEMENT OF AUTOMATIC DATA PROCESSING

1. House Report 858, 88th Congress, 1st session : “Use of Electronic
Data Processing Equipment in the Federal Government,” Committee
on Post Office and Civil Service (October 16, 1963).

2. House Report 627, 88th Congress, 1st session: “Interim Report -
on the Use of Electronic Data-Processing Equipment in the Federal
Agencies,” Committee on Post Office and Civil Service (August 1,
1963).

3. )H.R. 5171, introduced by Congressman Jack Brooks, was passed
by the House of Representatives, with amendments, on July 18, 1963.
This bill would authorize the Administrator of the General Services
Administration “to coordinate and otherwise provide for the economic
and efficient purchase, lease, maintenance, operation, and utilization
of automatic data-processing equipment by Ifederal departments and
agencies.”

4. S. 1577, a bill somewhat similar to HL.R. 5171, was introduced by
Senator Paul Douglas in July 1963 and referred to the Senate Gov-
ernment Operations Committee.

5. House Report 428, 88th Congress, 1st session: Report to accom-
pany H.R. 5171 %I une 19, 1963).

6. Report to the Congress of the United States by the Comptroller
General: “Study of the Financial Advantages of Purchasing over
Leasing of Electronic Data Processing Equipment in the Federal
Government” (March 1963).
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EXHIBIT E

Risumt oFf MANAGEMENT Acrtivities WiTHIN THE EXECUTIVE BrRANCH

The number of computers used in the Government has grown from
10 in 1954 to 1,767 in 1964. This rapid growth was accompanied by
management activities within the executive branch at several levels
which were directed toward assuring the best and most economical use.

MANAGEMENT ACTIVITIES

1. Department and agencies -

In the earlier years, local Government installations, foreseeing the
possibilities for improving their operations, obtained computers with
little guidance or review from higher organizational levels. As was
to be expected, the lack of experience and precedent in the use of
this revolutionary device cause(f many of the pioneering installations
to encounter serious difficulties. Concurrently, however, there came
a broader recognition of the potentials of computers and a desire to
bring about a more orderly introduction of computer capability into
the total organization.

The combination of these factors led the larger departments and
agencies to establish staff resources at intermediate and headquarters
levels for this purpose of guiding, coordinating, and controlling the
acquisition andp use of computers. Such steps were taken in the De-
partment of Defense as early as 1956 ; other departments and agencies
followed in accordance with the progress each made in the use of com-
puters. The general pattern of the functions performed at these levels
1s to (a) review and approve the installation of proposed computer
systems, (b) implement, with detailed guidance, policies established
by the Bureau of the Budget and centrafagencies such as the General
Services Administration, and (¢) assist and guide the development
of systems which cut across organizational lines. More recently, ein-
phasis has been given to the promotion of computer sharing as a means
for satistying computing needs.

Outstanding contributions have been made by the departments and
agencies in the development of new and improved computer systems.
The initiative exercised in this respect, and in other activities related
to the advancement of computer technology and techniques, has been
a major factor in the Government’s progress in exploiting the tre-
mendous potential of this equipment.

2. Bureow of the Budget

In 1958, the Bureau of the Budget undertook a study to identify and
clarlf%the Government-wide functions related to the use of computers
that should be performed by the respective central agencies. As an
outgrowth of this study, the Bureau, in accordance with its responsi-
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bilities for advising on matters of organization and management im-
provement, initiated a broad program to—
§a; Provide policy and planning guidelines to the agencies.
b) Review, as part of the established budget and program
review Kro_ces_ses, agencies’ plans for the use of computers.
¢) Asgistin stre.ngthemng agency programs for management.
_ (d) Assist in _identifying and providing information or train-
ing needed by officials in the executive branch.
%e) Sponsor or Eerform special studies leading to the solution
of managerial problems and the more effective use of computers.
(f) Minimize incompatibility of equipment by strengthening
and coordinating the Government’s participation in the program
of the American Standards Association.
(g) Foster the exchange of experience and advice among the
agenciesand the Bureau of the Budget.

In the exercise of its responsibilities in this area, the Bureau has
adhered to a certain basic principle which underlies all of its activities;
namely, that the responsibility for the performance of agency pro-
grams rests solely with the head of the agency. Because, as noted
earlier, the use of computers is so vitally linked to program perform-
ance, decisions regarding use must also be controlled by the head of
the agency. In this context, the Bureau program has been devoted
to those activities which will guide and assist the agency head. Re- -
views of agency performance in accordance with this guidance and
assistance are normally accomplished as a part of the regular budget
formulation and execution processes, and are augmented by special
studies as required.

3. General Services Administration

The General Services Administration (GSA) has similarly been
active in its area of general responsibiléctf' :

(a) Since 1955 it has negotinted Federal supply schedule contracts
with manufacturers for the rental of ADP equipment; these contracts
are then used by Federal agencies in procuring the equipment that
they select. In recent years, the contracts have been extended to cover
the purchase and maintenance of equipment. Through these negotia-
tions, GSA has successfully obtained improved terms and conditions
over the years, with resulting benefits and economies to the Govern-
ment agencies. Among theseare the following:

1) The rental concept was changed from an availability basis
(rent is paid for the period that the equipment is available,
whether or not used) to a use basis (rent 18 paid for actual use,
with & minimum rental charge being paid).

{2) Standards of performance were developed as & basis for
accepting delivery. o )

(3) Liquidated damages were assessed for failure to install
equipment. as rgreed. o .

(4) Options on alternative use periods, and limited use dis-
count options, were obtained. )

() Regulations have been issued recently to govern the screenin
of excess leased and purchased computers prior to the acquisition o
computers from other sources. .

(¢) Regional sharing exchanges are bein established throughout
the country to facilitate the usc of all available computer capacity.
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(@) Government representation has been provided on the American
Standards Association Committee on Computers and Information
Processing and on several of its subcommittees.

4. Otwil Service Commission

The Civil Service Commission also has long recognized the impact
of computers in the exercise of its responsibilities : ) )

() It has made a consistent effort to provide useful classification
and qualification standards for computer occupations. The first of
these were published in March 1958 ; they were reviewed and updated
in 1959, 1961, and 1964, _ .

(3) Extensive advice and assistance have been provided to agencies
in developing aptitude tests for computer occupations, to aid agencies
in making the maximum use of their own employees in this field.

(¢) Special assistance has been given to agencies in the reassignment
of employees whose jobs were affected by the installation of a computer.
This has been done by authorizing the use of extended temporary ap-
pointments for additional personnel needed during the period of con-
version to the computer system; waiving qualifications standards in
reassignments; and disseminating information to Federal agencies
_about surplus personnel, :

(d) Training in use of computers and their application has been’
sponsored and provided. In the past 4 years, nearly 6,000 employees
from 60 agencies have attended courses conducted by the Commis-
sion.

(e) A study of the impact of automation on Federal employees was
recently completed as a basis for charting its program for the future.
Recognition 1s given in this study to the need for expanded technical
training.

5. National Bureau of Standards, Department of Commerce

The National Bureau of Standards has been instrumental in pro-
moting the effective use of computers among agencies by its representa-
tion, along with General Services Administration and the Department
of Defense, on the American Standards Association Committee on
Computers and Information Processing ; providing assistance to agen-
cies in the design of computer systems and the selection of equipment;
operating a Computer Service Center/Sharing Exchange for the
Washington area; and conducting experimental work on computer
design and operation,

POLICIES AND GUIDELINES

In the performance of these management, activities, a large body of
policy and guideline documents have been issued. The principal
documents that provide Government-wide policy and which are prom-
inently referred to in the present report are described below. They
are followed by a brief analysis of the guidelines issued by the agencies.
1. Government-wide policies and gquidelines ' ,

Government-wide policies and guidelines have been issued by the
Bureau of the Budget and General Services Administration as follows *

(2) Bureau of the Budget Bulletin 60-6, dated March 18, 1960,
subject : “Studies Preceding the Acquisition of Automatic Data, Proc-
essing Equipment.” This bulletin deals with the methodology and
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considerations involved in studying the feasibility of using ADP
equipment. Its contents were developed by the Interagency Commit-
tecon ADP. Although it needs to be updated and expanded to reflect
the experience and knowledge gained in the past 4 vears, it still serves
to stress most of the fundamental principles to be observed in deciding
upon the use of ADD systems.

() Bureau of the Budget Circular A-54, dated October 14, 1961,
subject: “Policies on Selection and Acquisition of Automatic Data
Processing Equipment in the Exccutive Branch.” This circular (1)
stresses the importance of studics of systems as a requisite of effective
use of equipment, (2) provides basic criteria for the selection of equip-
ment, (3) provides guidelines for determining whether equipment
should be purchased or leased, and (4) requires a review of existing
{)rocurement arrangements to determine conformance with these guide-

ines. This circular has been effective in stimulating objective con-
sideration of the relative merits of purchase or lease before deciding
which is the more advaniagecus. The present report points to areas
in which the circular should be more explicit, so as to achieve greater
uniformity in the application of the guidelines.

(¢) Burean of the Budget Circular A-55, revised, dated November
15, 1963, subject: “Annual Reports on the Utilization of Automatic
Data Processing Equipment in the Executive Branch.” This circular
prescribes the format by which agencies submit annual reports (with
the data projected for 3 years) on computer ingtallations, including
costs, personnel, utilization, and applications. The establishment of
an ADT management information system, incoré)oratin information
not prescribed by this circular but including additional elements to
be furrg\ished more frequently, is a key recommendation of the present
report. . T —

J()d) Bureau of the Budget Circular A-61, dated August 3, 1963,
subject : “Guidelines for Appraising Agency Practices in the Manage-
ment of Automatic Data Processing Equipment in Federal Agencies.”
This is a coneisely prepared document directed primarily toward per-
sons having broad ADP management or review responsibilities, to
assist them in the appraisal of tﬁeir own agency ADD programs. It
covers such subjects as (1) the organization and contents o%rthe ADP
program, (2) the decision to use equipment, (3) selecting equipment,
(4) method of acquisition, and (5) performance evaluation.

(¢) Bureau ofut]he Budget Circular A-27, dated June 15, 1964, sub-
ject : “Policies and Responsibilities on the Sharing of Electronic Com-
puter Time and Services in the Executive Branch.” This circular pro-
vides that computer installations will share unused equipment time
and creates regional sharing exchanges to facilitate the negotiation of
sharing arrangements. It takes account of the recommendations on
sharing made 1n the present study.

(f) The General Services Administration Personal Prop(ertly Man-
agement Regulation No. 36, dated April 1964, subject: “Utilization
o% Screening of Government-owned and Leased Electronic Data
Processing ]gquipment.” This deals with the reuse or disposition of
rented or owned ADP equipment which exceeds a user’s needs. The
present report covers several aspects of the management of the Gov-
ernment’s equipment inventory.
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2. Quidelines of departments and agencies

An examination of policy and guideline documents issued by 23
representative agencies indicated that, in general, coverage was rea-
sonably adequate with respect to () assignment of organizational
responsibilities, () requirements for appropriate studies and man-
agement review of ADP decisions, (¢) criteria for selection and meth-
od of acquiring equipment, and (d) recognition of impacts upon
personnel. '

Coverage is less comprehensive with respect to (a) readiness revie

ductively used immediately upon installation, () periodic, evalua-
tions of performance to determine whether system objectives are being
met, and (¢) sharing arrangements. The general lack of agency em-
phasis on these three aspects-of ADP management has undoubtedly
contributed to instances of poor and ineffective utilization of equip-
ment which, in tnrn, points to the relative importance of these phases
of ADP management, as noted in the present report.

As might be expected, the comprehensiveness of the guidelines is-
sued at the department and agency level vary according to the num-
bers of computers installed. Guidelines issued by the military de-
partments, where about two-thirds of the total number of computers
in the Government are used, are a great deal more comprehensive than
those issued by smaller agencies where the control function is not sub-

_ ject to the diverse computer uses and circumstances found in the larger

agencies. Nevertheless, organizational responsibilities for adminis-
tering these guidelines are generally as well defined in the smaller
agencies as they are in the larger. In fact, in several cases, large
civilian departments and agencies have only recently initiated efforts
at the headquarters level to establish an element of control over con-
stituent bureaus in an effort to promote more effective management of
ADP resources. '

It must be pointed out, however, that the general observations made
herein apply only to what was found in the “written word.” DPolicy
and guideline documents are not necessarily self-implementing. Their
application requires a conscious awareness of their importance on the
part of those to whom they apply, and a zealous effort to assure their
application on the part of tﬁose who provide them. To the extent
that guidelines are expertly developed, properly understood, diligently
applied, and periodically evaluated, they will contribute significantly
to improving the management of ADP in the Federal Government.
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EXHIBIT F
(Furnished by the Chairman, Civil Service Commisgsion)

Tre MANPOWER AND PERSONNEL IMPACT
A 8TUDY OF THE IMPACT

During its relatively short existence, the computer has created new
and unusual problems for personnel management. The effectiveness
of the computer depends upon man’s ingenuity to utilize 1t to accom-
plish tasks better than man can do them. This places a responsibility
upon personnel management to obtain persons with the skills the
computer needs while simultaneously attempting to find work for the
persons with the skills the computer replaces. o

Federal agencies and the Civil Service Commission have long
worked together to overcome the personnel groblems attributable to
automation. The Commission has provide “gpecial programs and
authorities which have been effective In responding to agency require-
ments. However, the burgeoning growth of automation in the Gov-
ernment prompted concern in the Commission whether the effects of
automation on personnel would become more critical in the future,
necessitating “crash” programs of action if advance planning were
inadequate.

A comprehensive study was initiated in the summer of 1963 in which
21 departments and agencies possessing a computer capability partici-

ated. Information was sought through statistics and consultation
on both the direct and indirect effects of the various categories of
automation applications, including physical operations as well as
the ADP applications of record processing and problem solving. In
view of the emphasis upon ascertaining the imminence of any changes
of consequence in personnel impact, agencies were asked to supply
information from available data. Because of the wide variance in
the quality and quantity of statistical data agencies were able to
provide, the main reliance for information was placed in the expert
advice obtained from agency representatives, whose views were re-
markably similar on the important questions and issues. Employee
organizations were asked for their views and special consideration
was given to the recommendations made by the Subcommittee on Cen-
sus and Government Statistics of the House Post Office and Civil
Service Committee in its report of October 16, 1963 (H. Rept. 858).

RESULTS OF THE STUDY

The study revealed that the current problems of most concern to
the agencies are related to the manning and utilization of computers.
The displacement of employees attributable to automation has been
small in relation to the total employment and, while troublesome prob-
lems persist, the extensive efforts of agencies have minimized involun-

1
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tary separations. A significant change in the displacement. impact is
not expected in the near future. IHowever, all agencies recognize that
the dynamic and evolutionary growth forecast for automation neces-
sitates a continuing effort to anticipate future personnel effects. The
rosults of the study led to the development of a progran to seck solu-
tions to existing and predicted personnel problems and to maintain an
alertness to potential changes in impact. The findings and the pro-
gram are contained in a report entitled “A Study of the Impact of
Automation on Federal Employees” which was published in August
1964 as a committes print by the ITouse Committee on Post Office and
Civil Service.

The program which evolved from the study has been subdivided
into the foﬁowing units in order to facilitate individualized attention
to the elements of this complex subject :

1. Manning for computer operations.

2. Manning for better utilization of computers.

3. Personnel adjustments.

4. Forecasts of changes in personnel requirements.
5. Analysisof the future.

There is a need to unify attention to this program and to bring to
bear on the problems the widespread knowledge existing in the Gov-
ernment. Consequently, the Civil Service Commission will study and
act upon the several aspects of the program with the cooperation of
other Federal agencies through the medium of a committee of the
Interagency Advisory Group, which is sponsored by the Commission.

MANNING FOR COMPUTER OPERATIONS

Agencies have obtained personnel for computer operations pri-
mam%;' by reassigning employees and by hiring inexperienced appli-
cants who have passed the Federal service entrance examination of
the Civil Service Commission. Extensive training programs have
been required to develop the needed skills. However, the shortage of
experienced personnel has necessitated the use of this method of man-
ning computer operations. This shortage is exemplified by the con-
siderable movement between Federal agencies of personnel who trans-
fer, often with promotions, as they accumulate experience. The re-
training and reassignment of emp{oyces to work in computer opera-
tions has been beneficial in reducing the displacement effects of auto-
mation, but this source of potential{z' capable employees is expected to
diminish in importance, particularfy with the advent of more com-
plex applications of the computer. "Consequently, a continued short-
age of capable computer specialists is foreseen as the demand for them
expands. FEstimated increases in the requirements for personnel in
special automation occupations during fiscal year 1964 through fiseal
year 1968 approximate 52 percent over actual employment at the end
of fiscal year 1963. In this group of occupations the greatest increase
in demand will be for systems analysts—85 percent.

The Civil Service Commission has conducted examinations for
computer positions in its field regions and has announced an examina-
tion in the critical Washington metropolitan area. These actions are
to be supplemented by studies to be conducted by the IAG Committee
to find additional ways of increasing the inflow of capable employces
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to the Government. Among the subjects which are to be considered
are (1) the need for a special program to develop a reservoir of ex-
perienced applicants, (2) the feasibility of-a Government-wide career
development and advancement program, (3) an evaluation of current
testing practices, and (4) the need for more centralized technical
training of programers and systems analysts.

MANNING FOR BETTER UTILIZATION OF COMPUTERS

To be employed effectively, the computer is demanding an increased
technical competence among its utilizers. Managers at all levels and
key staff personnel need to understand the computer—its capabilities
and its limitations—to realize the full potential of automation and
to define its potential impact. Requirements will increase for spe-
cialists in various disciplines to assist the manager in utilizing the
computer. However, the manager is the person with the full perspec-
tive of the operations and goals of his organization and, while he is
not expected to be a technical expert, he must have sufficient technical
competence to provide leadership in the applications of automation.
The conviction that few managers now have this competence is an
important concern among agencies.

The degree and rapidity of movement toward more complex appli-
cations of the computer, particularly in the administrative areas of
operation, is a factor affecting the impact of automation on personnel.
The knowledge of management in the use of the computer will have
an important bearing on the rapidity of its application as a manage-
ment tool. The knowledge of management methods possessed %)y
computer specialists will also be a factor in the development of effective
systems.

Ways of extending the use of the computer from applications which
reduce manual work in repetitive operations to those which facilitate

lanning and control of operations by management are receiving
increased attention in Government. When management can readily
obtain current information needed for planning and decisions, man-
agement concepts may well change. Elimination of the need for
intermediate assembly and manipulation of information will provide
management with better direct control. This can lead to changes in.
the organizational structure, causing extensive adjustments in the
workload pattern and in personnel requirements. The possibility that
fewer middle management positions may be required raises the prob-
lem of providing a ladder of experience and training leading to top
management positions. ,

Increased educational and training opportunities are the key to
manning for better utilization of computers. Many training courses
are being provided by some of the agencies and by the Civil Service
Commission, and these are being expanded. Some of the subjects
which will be considered as a further means of utilizing the computer
more effectively are: (1) Methods of encouraging educators to empha-
size instruction of high school and college students in the applications
and operations of automation and its pﬁxce in the future, (2) intensi-
fication of efforts to educate managers to understand the computer
and to define and quantity factors involved in decisionmaking, and
(3) the education of computer specialists in management practices.
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FERBONNFEL ADJUBTMENTS

The statistical data obtained from agencics concerning the displace-
ment effects of automation during fiscal year 1961 through fiscal year
1963, while incomlplete:, did provide valuable indications of the pat-
terns of personnel adjustments. Ten agencies whose aggregate em-
ployment approximated 1,325,000 persons reported a total of 1,628
actions concerning employees whose positions were eliminated because
of automation. Of these actions—

77 percent were reassignments.
1.5 percent involved a reduction in grade and salary.
98 percsnt of the offers for reassignment locally were ac-
cepted.
43 percent of the offers requiring relocation were accepted.
9 percent were declinations of reassignment offers.
6 percent were resignations.
2 percent were separations by reduction in force.
6 percent were separations for other reasons, including retire-
ment and refusal to accept reassignment.

Three-fourths of the actions affected clerical personnel, followed by
those categorized as technical nonsupervisory (15 percent), technical
supervisory (5 percent), and wage board (5 percent) employees.
Continuation of a reduction in clerical personnel is forecast for the
fiscal 1964 through fiscal year 1968 period while employees in auto-
mation operations and other technieal occupations are expected to
increase.

Although agencies expect to be able to minimize the impact of

rsonnel adjustments caused by automation within the foreseeable
ﬁtul’e, & need exists for additienal study and planning to cope with
existing problems and those which are likely to cause the greatest
difficulties in the future. The possibility that reassignment and re-
training may become more difiicult with the gradual upgrading of
work force necessitates an evaluation of the basic capabilities of em-
ployees likely to be displaced by automation and tge feasibility of
training them in the needed skills. Special attention must be given
to the problems of the older worker who is displaced. The effects
a reduction in the lead time between planning and converting opera-
tions to automation will have upon attrition and reassignment possi-
bilities should be looked at c&mgﬂly. A greater need to relocate per-
sonnel is likely to occur and this vexing problem needs intensive
study in order to develop ways to mitigate the effects'upon both em-
ployer and employee.

FORECABTS OF CITANGES 1N PERSONNEL REQUIREMENTS

The ability of agencies to forecast manpower requirements attrib-
utable to automation during the fiscal year 1964 through fiscal year
1968 period varied considerably. This is understandable inasmuch
as a Government-wide requirement to segregate statistically the effects
of automation on personnel does not exist. However, the likelihood
that the continued growth and evolution of automation will have »
new and more extensive impact on personnel demands more detailed
and consistent data forecasting changes in personnel requirements.
Information is needed that will show both the direct and indirect
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impact of the various types of automation. Expected changes in skill
requirements should be (?eﬁned to assure a sufficient period to prepare
for the adjustments. .

The program provides for the development of an appropriate sys-
tem which can be used throughout Government to supply the infor-
mation required for timely action to avoid a negative impact npon
automation operations and employees. The management information
system the Bureau of the Budget recommends can be a valuable
medium for obtaining essential information. Also included in the
program is a recommendation that personnel specialists in all agen-
cies should participate from the outset in the planning of automation
applications which may affect personnel.

ANALYSIS OF THE FUTURE

Advances in the “state of the art” of automation are occurring con-
tinually and many more are foreseen for the future. Among the im-
provements in equipment and operating methods which will have
important effects upon applications and personnel are greater com-
patibility of equipment, a simplified common computer language,
more standard programs, and a versatile optical scanner. The use
of the computer and optical techniques in the assembly, storage and
retrieval of information coupled with improved communication trans-
mission methods has the potential to change the methods of accumulat-
ing and utilizing information. Speech recognition by computers will
have a great impact when a practicable and ecornomica,ﬁ)y feasible
system is developed.

The time the improvements will occur is difficult to forecast which
necessitates a continuous effort to keep abreast of developments in
order to be ready for their impact upon personnel. Consequently, it
is planned that essential information will be obtained continually from
sources within the Government such as the National Bureau of Stand-
ards and the General Services Administration. This information will
be evaluated for the effects the advances will have upon personnel and
personnel planning,

CONCLUSION

The basis has been established to meet the challenges of automation
to personnel management. By combining the individual efforts and
knowledge of agencies within a framework which provides for atten-
tion to both the current and future impact of automation on personnel,
the Interagency Advisory Group Committee should be valuable in
mmproving the effectiveness of automation and minimizing the ad-
verse effects upon personnel.
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EXHIBIT G

Prorosep CHANGE To ARMED ForcEs PrRocUREMENT REGULATIONS

TAB A
8 July 1964 Minutes
Case 63-85

15-205.34 Rental Costs (Including Sale and Leaseback of Facilities).

() Rental costs of real property and personal property are allow-
able, to the extent that the contractor demonstrates that: )

(i) adequate alternates facilities which will serve the purpose
are not or were not. available at lower cost; i

(ii) leasing from an economic and technical standpoint, is the
appropriate method of acquiring or retaining the use of the prop-
erty (see (¢) below) ;

giii) the rental rates are reasonable in light of such factors as
rental costs of comparable facilities and market conditions in the
area, the type, life expectancy, condition, and value of the facil-
ities rented, various types of leases available, and other provisions
of the rental agreement ; and

(iv) the rental payments do not give rise to the acquisition by
the contractor of a material equity in the facilities, but represent

pha{ges only for the current use of the facilities including any
incidental service costs such as maintenance, insurance and prop-
erty taxes (see (d) below).

(b) Rental costs shall be limited to the amount that the contractor
would have received were he the owner of the property when from an
economic standpoint, purchasing is determined to be the most appro-
I()riaéelmei):hod of acquiring or retaining the use of the property (see

c) below).

(c) The determination as to whether purchasing or leasing in the
appropriate method of acquiring or retaining the use of the property
shall be based on two factors—(1) the anticipated useful life of the
property to the contractor and (2) the least cost estimated for such use-
ful life based upon a comparison of the cumulative costs that would be
allowed the contractor if he owned the property with the cumulative
costs that would be allowed under any of the various types of leasing
arrangements available. :

(i) An estimate of the anticipated useful life of the property
may represent the application life (utility in a given function),
technological life (utility before becoming obsolete in whole or in
part) or physical Iife (utility before physically wearing out) de-
pending upon the facts and circumstances and the particular
facilities involved. Therefore, each case must be evaluated
individually.
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a. In &stimating'antici}mted useful life the contractor may
usa the application life if he can clearly demonstrate that the
facility has utility only in a given function and the duration
of the function can be determined.

. Technological life may be used by the contractor to
justify leasing if he can demonstrate that existing leased facil-
ities will have to be replaced because of (i) specific program
objectives or contract requirements which cannot be accom-
plished with the existing facilities, (ii) cost reductions which
will provide identifiable savings In production or overhead
costs, (iii) increase in workloaﬁqvolume which cannot be ac-
complished efficiently by modifying or augmenting existing
facilities or (iv) consistent pattern of capacity operation
214,-3 shifts) on existing faci‘it»ies. Technological advances
per se will not be recognized as a valid requirement for re-
placement of existing facilities before the end of their physi-
cal life if such existing facilities will be able to satisfy future
requirements or demands.

(ii) The useful life and “least cost” information mentioned
respectively in (02 {1) and (c} (2) above, shall be developed by the
contractor and furnished to the Government for the purposes
mentioned in (111} below, Ifavailability of facilities for purchase
does not exist, the cost comparisons shall be made under the vari-
ous types of rental arrangements available. (But see (d) below.)

(iilf If the contractor is able to demonstrate to the satisfaction
of the Government that leasing as opposed to purchasing is the
appropriate method of acquiring the use of the property under
the criteria herein set forth, then the rental which would have
to be paid under the most favorable type of leasing arrangement
available shall be allowed. On the other hand, if the contractor
cannot so demonstrate, the rental otherwise allowable will be
limited to the amount the contractor would reccive were he the
owner of the facilities.

(iv) When rental costs are substantial in amount the informa-
tion referred to in (c) (ii) above shall ordinarily be submitted
annually. In those situations where leasing has been determined
to be the appropriate method of acquiring the facilities in prior
years, the comparative cost analysis will be restricted to the re-
maining useful life of the facilities involved. Purchase cost will
be the price at which the facilities could be acquired at the time
the comparative analysis is made. In the event purchase is de-
termined to be the appropriate method of acquiring facilities for
which previous annual determinations justified leasing, retroac-
tive cost determinations limiting costs for such prior years to costs
which would have been receiveg by the contractor if he were the
owner shall not be made.

(d) Some lease agrecments are, in fact, installment purchases of
facilities. In such cases, the substance of the arrangement, rather than
its legal form, determines the treatment for cost determination pur-
poses. Allowance of payments made as rent under such lease agree-
ments will be limi to the costs the contractor would normeally
receive as owner of such proFerty. The presence of either of the follow-
ing conditions will generally establish that a lease is, in substance, a
purchase:
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(i) The initial term is less than the useful life of the facilities
and the contractor has the option to renew the lease at termination
at a nominal price. oo
(i) The contractor has the right (during or at the expiration
of the lease) to acquire the facilities at a price which at the in-
ception of the lease appears to be substantially less than the prob-
able fair value of the facilities at the time or times of permitted
acquisition by the contractor.
In these cases, the fact that the payments under the lease usually run
well ahead of any reasonable measure of depreciation of the service
value of the property, coupled with the options which permit either a
bargain purchase by the contractor or the renewal of the lease during
the anticipated useful life at bargain rentals constitutes convincing
evidence that an equity in the property is being built up as payments
are made under thelease.

(e) Charges in the nature of rent between plants, divisions, or orga-
nizations under common control are allowable to the extent such
charges do not exceed the normal costs of ownership, such as depreci-
ation, taxes, insurance, and maintenance; Provided, that no part of
such costs shall duplicate any other allowed costs.

(f) Unless otherwise specifically provided in the contract, rental
costs specified in sale and leaseback agreements incurred by contractors
through selling plant facilities to investment organizations, such as
insurance companies, or to private investors, and concurrently leasing
back the same facilities, are allowable only to the extent that such
costs do not exceed the amount which the contractor would have re-
ceived had he retained legal title to the facilities. This limitation is
not applicable to cases where leasing in lieu of purchasing is justified
and a sale and leaseback arrangement results in costs to the Govern-
ment Jower than the costs under other leasing arrangements,

(g) The allowability of rental costs under unexpired leases in con-
nection with terminations is treated in 15-205.42 (e).

(h) Allowable rental costs need not be adjusted by the amount of
any investment credit accruing to the contractor by reason of election
made by a lessor of new “section 38” property pursuant to section
48(d) of the Revenue Code of 1962, as amended, to treat the contractor
as purchaser of such property.
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EXHIBIT H

Exzcurive OFFICE OF THE PRESIDENT,
Bureau or THE BupeEr,
Washington, D.C., December 26, 1963.

Buorrerin No. 64-8. -

To the Heads of Executive Departments and Establishments. )

Subject: Study of the management of automatic data processing in
the Federal Government.

1. Purpose. The purpose of this Bulletin is to announce a study by
the Bureau of the Budget of the management of automatic data proc-
essing activities in the executive branch, and to request the coopera-
tion of departments and establishments in the conduct of the study.

2. Origin and scope (o}f study. The study will include a review and
evaluation of existing Government-wide and individual agency poli-
cies, organizational arrangements and programs for the use of aunto-
matic data processing equipment. Based on the study findings, recom-
mendations are to be made for such administrative or legislative
actions as may be appropriate to improve the management of these
activities. The recommendations are to be submitted to the President
and the Congress by June 30, 1964.

3. Adwvisory Oommittee. An Advisory Committee has been formed
to advise the Director of the Bureau of the Budget and the profect
staff on matters relating to the study. Various other persons will be
consulted during the course of the study, including Members of Con-
gress and representatives of Federal agencies, industry, business, la-
bor and professional groups, Members of the advisory committee
are:

Robert Ramspeck, a former Member of Congress and former Chair-
man of the Civil Service Commission, now a consultant for Eastern
Airlines ' (Chairman).

Bernard L. Boutin, Administrator of General Services.

Manuel R. Cueto, vice president in charge of electronic planning and
development, New York Life Insurance Co.

Walter F. Frese, professor of business administration, Harvard Uni-
versity.

Martin Gainsbrugh, vice president, National Industrial Conference
Board.

J. Herbert Hollomon, Assistant Secretary of Commerce for Science

_and Technology.

Dwight A. Ink, Assistant General Manager, Atomic Energy Com-
mission.

Frederick J. Lawton, former Director of the Bureau of the Budget
and former Civil Service Commissioner.
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John W. Macy, Jr., Chairman of the Civil Service Commission.

Tl}fomz_m D. )Morris, Assistant Secretary of Defense (Installations and
ics).

Martin Shubik, professor of economics, Yale University.

4. Project staff. The study will be made under the direction of
Carl W. Clewlow, who is on leave from his position as managing
associate, Arthur i’oung & Co., to serve as the project director. Mr.
Clewlow has served as Deputy Administrative Assistant Secretary,
Dg}partment of the Treasury, and prior to that as Director of the
Ofhice of Analysis and Review, Department of the Army. He will be
assisted by & small full-time project staff selected from various Gov-
ernment departments and agencies.

b. Agency assistance to fro;fect staff. The findings and recommen-
dations of this study will be considered by the President and the
Congress in formulating policies in regard to the future use of auto-
matic data processing equipment throughout Government. It is
important that they be based on full and accurate information. It is
requested that all departments and establishments assist by respondin
as promptly as possible to requests of the project director and sta
for information and assistance during the course of the study.

Kerarr Goroow, Director.
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EXHIBIT I

Stupy oF Auromatic Dara ProoessiNg IN THE FEDERAL
(GOVERNMENT .

PROJECT STAFF MEMBERS

Carl W. Clewlow, director, management services, Arthur Young &
Co., Washington office; on loan to the Bureau of the Budget.
Joseph F. Cunniniham, ‘Associate Director of Data Automation, De-

partment of the Air Force.. )
Howard Gammon, Assistant to the Director. National Bureau of
Standards.

Martin Hochdorf, Chief, Computing Center, Tennessee Valley Au-
thority, Chattanooga, Tenn. 7

D(Kxald B. Rock, Chief, ADP Evaluation Branch, Federal Aviation

gency.

Richard G. Shook, Chief, Data Processing Evaluation and Control
Branch, Office of the Controller, Atomic Energy Commission.

William . Smith, Assistant Commissioner for Planning and Re-
search, Internal Revenue Service.
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EXHIBIT J

NoN-GoveErNMENT ORGANIZATIONS CONSULTED
Industry :
American Telephone & Telegraph Co., New York, N.Y.
Bell Telephone Laboratories, Holmdel, N.J.
Hughes Aircraft Co., Culver City, Calif.
Lockheed Aircraft Corp., Burbank, Calif.
U.S. Steel Corp., Pittsburgh, Pa. .
Westinghouse Electric Corp., Pittsburgh, Pa.

E ducational institutions

California Institute of Technology, Pasadena, Calif.

Carnegie Institute of Technology, Pittsburgh, Pa.

Massachusetts Institute of Technology, Cambridge, Mass.

University of California, Berkeley, Calif.

University of Pittsburgh, Pittsburgh, Pa.

Consultants

Diebold Group.

Lybrand, Ross Bros., and Montgomery, New York, N.Y.
cKinsey and Co., Inc., New York, N.Y.

MITRE Corp., Bedford, Mass.

Price Waterhouse, New York, N.Y.

Rand Corp., Santa Monica, Calif.

Stanford Research Institute, Menlo Park, Calif.

Systems Development Corp., Santa Monica, Calif.

Associations

Business ]%&uipment Manufacturers Association, New York, N.Y.

American Management Association, New York, N.Y.

American Standards Asociation, New York, N.Y.

Emiployee unions

American Federation of Government Employees.

Federation of Postal Clerks.

Government Employees Council AFL-CIO.
National Federation of Federal Employees.

- Equipment manwfacturers

Burroughs Corp. Honeywell, Inc.

Computer Control Co., Inc. IBM Corp.

Control Data Corp. National &xsh Register Co.
Farrington Corp. ' Radio Corp. of America
General Electric Co. Sperry-Rand Corp. (UNIVAC)
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EXHIBIT K

ExecuTive OFFICE OF THE PRESIDENT,
Bureav oF THE BupgET,
Washington, D.C., March 6, 1965,

To the heads of executive departments and agencies.
Subject: Implementation of responsibilities for the management of
automatic data processing (ADP).

1. This memorandum transmits () the “Report on the Manage-
ment of Automatic Data Processing in the Federal Government,”
which the President approved and transmitted to the Congress on
March 2, 1965, and (5) Bureau of the Budget Circular A-71: Re-
sponsibilities for the administration and management of automatic
data processing activities, March 6, 1965. ' )

2. The report emphasizes that significant improvements can be
made in the conduct of Government programs by the use of auto-

. matic data processing equipment. The electronic computer has
already enabled the Government to make outstanding progress in its
scientific programs, achieve greater effectiveness and major economies
in its business-type operations, and provide improved service to the
public. As further advancements are made in computer technology,
and as our understanding of its use increases, the prospects for
future accomplishments seem even greater. These opportunities for
improvement require that the Government’s efforts be directed
toward the objectives of using this equipment creatively, as well as
prudently and economically. The. actions to be taken by the execu-
tive branch in accordance with the attached report will further our
efforts in this regard.

3. The expansion of central policy guidance and assistance, which
is recommended in the report, for the most part can best be accom-
plished through Government-wide efforts. Agencies, therefore, will
be expected to support such efforts, and to contribute directly to
their accomplishment when called upon to do so. Meanwhile, agen-
cies should begin immediately to review their activities in light of
the responsibilities specified in the attached circular, and take such
steps as are necessary to meet these responsibilities in full. Existing
Government-wide policies and guidelines, which will remain effective
until formally revised, provide assistance in this respect. For con-
venient reference, the documents that contain these policies and
guidelines are listed below :

() Bureau of the Budget Bulletin No. 60-6: Studies preceding
the acquisition of ADP equipment (March 18, 1960).

() Bureau of the Budget Circular A-54: Policies on selection
and acquisition of automatic data processing equipment (October
14, 1961).
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~ (¢) Bureau of the Budget Circular A-681: Guidelines for apprais-
ing agency practices in the management of automatic data processing
equipment in Federal agencies (August 3, 1963).

{@) Bureau of the Budget Circular A-55: Annual reports on the
%lslézation of automatic data processing equipment (November 15,
(e; Bureau of the Budget Bulletin No. 64-9: Establishment of an
Ezperimental Computer Sharing Exchange and Computer Service
Center at the National Bureau o Standarﬁs {(January 2, 1964).

(7) Department of Commerce (Mational Bureau of Standards) let-
ter to the heads of executive departments and establishments: Plans
for Operation of Experimental Computer Sharing Exchange and
Computer Service Center {January 17, 1964).

(gg) General Services Administration Personal Property Manage-
ment, Regulation No. 36: Utilization screening of Government owned
and leased electronic data processing equipment (April 17, 1964).

(#) Bureau of the Budget Circu%ar A-27: Policies and responsi-
11)?]?9?4 (;n the sharing of electronic computer time and services (June

) .

(2) General Services Administration Federal Property Manage-
ment Temporary Regulation No. A-1: Government-wide automatic
data processing sharing program ( November 27, 1964).

Kervrr Goroon, Director.

Execurive OrricE OF TITE PRESIDENT,
Buresav or teE BUpcET,
Washington, D.C., March 6, 1965,
Circular No. A-T1.
To: The heads of executive departments and establishments.
Subject: Responsibilities for the administration and management of
automatic data processing activities,

1. Purpose.—This circular identifies certain responsibilities of exec-
utive agencies for the administration and management of automatic
data processing (ADP) activities, and is intended to provids for maxi-
mum cooperation and coordination between and among the staff and
operating agencies of the executive branch.

2. Scope—The ADT equipment affected by this circular is that

uipment identified in paragraph 2 of Bureau of the Budget Circular
?o. A-54, “Policies on the selection and acquisition of automatic data
processing (ADP) equipment, October 14, 1861.”

8. Responsibilities of the Bureaw of the Budget—The Bureau of
the Budget will provide overzll leadership and coordination of execu-
tive branchwide activities pertaining to the management of automatie
data processing equipment. and related resources and will develop pro-
grams and issue instructions for achieving increased cost effectiveness
through improved practices and techniques for the selection, acquisi-
tion, and utilization of antomatic data processing equipment and re-
sources. In this conncction, the Bureau of the Budget will— .

(z) Provide policies and criteria, procedures, regulations, in-
formation, technical advice, and assistance to executive agencies.
3) Evaluate, through the review of agency programs and
budgets and through other means, the effectiveness of executive
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agencies and the executive branch as a whole in managing auto-
it is in the best interests of the Government to do so, and arrange

(¢) Foster adequate Federal Government support of programs
for developing voluntary commercial standards for automatic
data processing equipment and techniques, arrange for the ap-

roval and promulgation of voluntary commercial standards when
1t is in the best interests of the Government to do so, and arrange
for the development, approval and promulgation of Federal stand-
ards for automatic data processing equipment and techniques on
an interim basis, or permanent basis, when voluntary commercial
standards are not available or usable.

(d) Support the development and promulgation of standard
data elements and codes in Government systems, when such data
elements and codes are in common use in some or all executive
agencies. . .

(e) Encourage the use of advanced techniques in the design of
data systems and support research in advanced system design
through demonstration projects. )

(f) Advocate intra-agency and interagency integration of
systems. .

(g) Sponsor the development of a system which provides to line
and staff officials at all levels of Government the information
needed for effective management of automatic data processing
equipment and related resources. :

4. Responsibilities of the General Services Administration—The
General Services Administration is responsible for aiding in the
achievement of increased cost effectiveness in the selection, acquisition,
and utilization of automatic data processing equipment and appro-
priate related resources and will perform the following functions:

(2) In connection with the selection of automatic data processing
equipment, provide to executive agencies, on request, comparative in-
formation on the characteristics and performance capabilities of equip-
ment and on the contractual performance of the firms that supply
equipment and programing aids to the Government. _

(5) In connection with the acquisition of automatic data processing

- equipment (1) provide Federal schedules of supply for renting, pur-
chasing and maintaining automatic data processing equipment, for
use by executive agencies each fiscal year, FQ) take such steps as may
be feasible and necessary to insure to the extent practicable, that the
Federal schedules of supply for ADP equipment each year will be
available for use on the first day of that year, and (3) through con-
tinuous study and negotiation, seek improvements in the terms, condi-
tions, and prices stated in Federal schedules of supply for automatic
data processing equipment and services. -

(¢) In connection with the utilization of automatic data processing
equipment (1) develop and publish guidelines and criteria governing
the replacement of equipment to avoid usage of such equipment beyond
the point of economic advantage, (2) provide overall coordination and
leadership of the executive branch in fostering the effective utilization
of excess, and disposal of surplus, automatic data processing equip-
ment, including rented, leased or owned equipment, and promulgate
such regulations as may be needed to insure effective Government-wide
screening and utilization of excess ADP equipment; and, further, to
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plan and undertake ap]in'o riate measures for coping with emerging
problems associated with tl[x)e management of excess and surplus auto-
matic data processing equipment, (3) prepare Government-wide in-
ventory reports and other statistical information pertaining to ADP
equipment utilization, based upon reports submitted in accordance
with applicable Bureau of the Budget circulars; and, further, to co-
operate mn the continuous refinement and improvement of management
information systems relating to automatic data processing activities,
(4) exerciso leadership for the executive branch in the development
and operation of arrangements which are designed to promote the
sharing and joint utilization of automatic data processing equipment
time and services within and among the executive agencies, and obtain
such information on sharing practices as is necessary to evaluate the
sharing program on a Government-wide and regional basis, including
aCCSllSlthn of equipment. in connection with joint utilization programs,
and (5) provide policies, guidelines and evaluation criteria for use by

- executve agencies in the maintenance of automatic data processing
equipment.

) In connection with the standardization of automatic data proc-
essm% equipment and techniques, (1) promulgate standard purchase
specifications based upon ADP standards which have been approved
for adoption by the Federal Government, and (2) support programs
for the geve]opment of voluntary commercial or Federal standards as
they pertain to automatic data processing equipment and techniques
and coordinate these activities with other executive agencies similarly
involved.

(e) In connection with automatic data processing equipment used
with data communications systems, insure that planning for the Fed-
eral telecommunications system embraces consideration of the risin
need for data communication facilities which provide for high-speeg
data transmission between computer-based systems.

5. Responsibilities of the Department of Commerce.—The Depart-
ment of Commerco is responsible for aiding in the achievement of in-
creased cost effectiveness In the selection, acquisition, and utilization of
automatic data processing equipment, and in this connection will per-
form the following functions:

(a) Provide advisory and consultative services to executive agencies
on the methods for developing information systems based on the use of
computers and the programing and languages thereof. )

(5) Undertake research on computer sciences and techniques, includ-
ing system design, oriented primarily toward Government appli-
cations.

(¢) Provide day-to-day guidance and monitorship of an executive
branch program for supporting the development, measurement, and
testing of voluntary commercial standards for automatic data proc-
essing equipment, techniques, and computer languages. ]

(d% Improve compatibility in automatic data processing equipment
procured by the Federal Government by recommending uniform Fed-
eral standards for automatic data processing equipment, techniques,
and computer languages. o .

6. Responasibilities of the Civil Service Commission.—The Civil
Service Commission is responsible for providing executive branch-
wide leadership and assistance in the personnel management and man-
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power aspects of automatic data processing. 1In this connection, the
Commission will foster programs designed to— )

() Staff automatic data processing activities effectively by,
among other things, (1) formulating position classification and
qualifrfcation standards, (2) developing necessary special recruit-
ing techniques, (3) devising improved testing and selection de-
vices, and (4) stimulating and coordinating necessary training.

(b) Educate executives and other key personnel to achieve
greater effectiveness in ADP management. i

(¢) Anticipate and minimize, to the greatest practicable ex-
tent, any adverse effects of automatic data processing upon the
people involved.

(d) Provide a medium within the executive branch to focus
and coordinate preparation for the future personnel management
and manpower effects and requirements of automatic data pro-
cessing.

7. Responsibilities of the heads of ewecutive agencies—The heads
of all executive departments and establishments are responsible for
the administration and management of their automatic data proe-
essing activities including—

(a) Agencywide pﬁmning, coordination, and control of equip-
ment utilization. ‘

(5) Determination and use of those equipment applications
that offer the greatest return in terms of increased effectiveness
in mission acconiplishment and higher productivity.

(¢) Development of data systems that employ the use of the
most advanced design techniques.

(d) Merger or integration of data systems irrespective of intra-
agency or interagency organizational lines, when cost effective-
ness in equipment utilization, data systems management, or pro-
gram accomplishment can be increased.

(e) Determination of automatic data processing equipment re-
quirements.

() Sharing equipment time and services within the agency,
and with other agencies through support of the Government-wide
program for sharing exchanges; cooperation in the establishment
of service centers and other interagency joint use arrangements.

(g) Consideration of the potential impact of the introduction
of ADP equipment on the agency work force and taking such steps
as are necessary to aleviate adverse effects to the greatest extent
practicable.

(%) Participation in Government-wide studies and programs
for improving the administration and management of automatic
data processing activities in the executive branch.

8. E'fective data—The provisions of this circular are effective im-
mediately. :

KermrT Goroon, Director.

O
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